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4 >/, v £*££&-|z (* s K-i ^-fc^-fc- J: * -t -in -x. -T jfc* ■* -itt-tB 

fflUfc^^s fe*Ul±»a*t<t«5*a4»9liltaj*-H:S*SCtfSfeSo 'ftb© 
4 >>7v^. v h£fiffi-f >*fc LTIi, TJctt-Y &3LM±@# 
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h*^7 y^mtsknt LTI*. C. I. Food Black 1, C. I. Food Black 2 

m^tTV^mt LTIi. C.I. Acid Black 2. ft 31. ft 52. ft 140, 

4 ] - [ftttXitte] lCfEi£tffc& 0 *fcfcft7 L-CI*, 
C. I. Direct Black 9, ft 17, PI 38, ft 51. ft 60, ft 102. ft 107. ft 122. 
ft 142. ft 154. ft 168«-f >*i?x? hfli?7'^'f>*tttlflt«a« 
Ic^Im:. 7] ~ 9] inBtttf&S. 

feij. C.I. Acid Yellow 17. ft 23. ft 49. ft 194^. fc£lM* C. I. Direct 
Yellow86. ft 120, ft 132, ft 1 44 « £ 4 *J i V h ffl ^ -V $ -T Kft 

ffl-r^ferri-ouT. [mxiRi o] ~ [«»*»i 3] iciBfBtf&So -ft 

*-7t?>^v^^^t*<tl*m^U. J*L&T**^&£*©M n a B M©lei^EI 

n*-r*»»i=*or»ft***«jifto*:y, ?p- K*«*n*tt**-r 

ifcfsW 2-36276 
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®ffl¥ 2-233782 
mz.lt®m¥ 2-233783 ^&$B 
ftffl® 60-108481 

[#HfS:$R5] 

2-36277 %'*m 

[tf*£K6] 

m7L&®m¥ 2-36278 ^ftft 

4$ US Eg 56-1 39568 ^&$g 

[Wfr*«8] 
4#i9BSP 61-285275 

«5Ltf«ffl¥ 3-106974 

[ftflFX« 1 0] 
*HB¥ 7-97541 #&fl| 

[fti*£$U 1 ] 
W097/1 6496 

CttttAiM 2] 
WM¥ 10-158560 

[ttttfciBl 3] 
« * 11-12514 

4 T* & « c 
fHB©M*: 

*%IH©MI&« TIB ( 1 ) ~ (16) !cE«©-f HEftffl-f >2 

l-^-D-Ciifife^nfc. =<i6©'T^i?if KESffl-f TE < 1 7) © 

»a-C-f>^55xv HE»36«fT^*i*^* «E**T!*lS«E»tfTE (1 8) I-1B 
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m l fc m & ia m # m © § a m k fr & *> *t s t # i c us n © & « # is % ic n n * ft * . 

( 1 ) ^Kjt/'S + lcfclt'SeftJlXX^^ hJU© Amax # 500nm A'' S> 700nm IC & y % 

(2) *»Sft + (-fclt*!ftte*'<* h;U© Amax fi< 500nn frb 700nm Kfc9, 
«*«1.0l=«»fcLfc*i**jS©«tt*** hJHwfcIt**-fll'lB*S100nnil5l 

UK >*lc£**iS'>fc< it 1 o©Jfc»©BHb«ttrt«. 1.0V (vs 
SCE) *yt*TJfc*^l:*1*«fr*±C (1) CEIflJ'f^^ivhffl? 
7 *y <? 4 > £ o 

( 3 ")~ dfclf SflRlRXX^ h jt© A max t&< 500nm Av§ 700nm Ic fe y % 
1.0 [=ja«HbLfc*»»a©(RJR^^^ h;KrfcH-6^fiHB6< 100nm JSl 
s6xo»{b«fi3&<1.0V (vs SCE) «b y *,JtTffe6Sfe**©'>fc < i 

xi* (2) icieio©^ i>i v bmJivtJ 

(4) JIS 3- K 2223 ©HEgftlB^* 48 7fC-f > h-CEP^L. 91?I©ffitfi 
!lt;sJ£(D v , ,) jfif<0 . 90-1. 1 0©M£«LT. *©£&**U»l&g£ 
ItafiLt. JZ©RPH**, 5ppm ©*!/>**l*«^TT1ftte* % />afttttt 

a*jai*ra«tti=afi*-H\ nnfs.mm&{o v , ja^aujutfit© 80%t:fca 
*r*©sitii^ ■ »iHH«i=-*ft*sj6M&afflLT#*!>fc3t«afeajes» 

(k v , Jj&<5. 0x10- 2 [hour"'] JJIT-X?fe§- t i: "f 3 ±IB CD ~ 

(3) ©^-rtiAM-fBSE©^ ><7 *>x ? hffl^^ >^o 

(5) JIS 3- K 2223 ©HEgftaB-^* 48 tK-T > hT-W^L, ^ft**^-* 
XA^^J^-JfeCJ: y jUSLfcC. M, Y 3fe©KStSg(D R .D Q .D B >*<0. 
9 0-1. 1 0©aSrSa«LT. *©a&£tt*li3&£ Lt«SLt. -©EP 

5 PP m ©^yvswiftsfi^wttft^^^afeaaa^ffli^Bttow^a 

**i*ft©E«ta£(D R .D a ,D B )j&<tO»jaSfla© 80%£fc5*-C©RSt 
;IJ£ ■ ^WH«l=-*<b^SJi6IiJ*BfflL-C#«)fc 3 o©3*«ua&3££& (k 
R ,k Gl k B )©«*fltta/hfil©tt(R)36« 1.2 VLTX°fo&ZtZ&mtTZ>±W. 
( 1 ) - (4) ©l^-f ftj&McIEm©'!' -y hffl^y^-O^o 

(6) 7kJS^4'lcfelt§qRJ|KX^^ h;i/© Amax # 500nm & 700nm |C& y , 
flftftflM.O l=«»fcLfc**»>«©MX'** h;K=tet+**ffi«36< 100nm JSl 
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(i) ~ (5) <Di^?tifriziimo)-(>t vi v vm^^voi 

-Hgife (1) A- (N = N-B m ) n -N = N-C 

trli*glUgS£flTo m, n 1*0X1*1 «±(Dig& T? fc & o 

(7) -MiC (A) -c»dtk«flsfttt«'>«:< t t 1 Ittt5ct$1*iit 
S±E (1) ~ (6) <DU-fti.^lcIE«ia)^>^ vx»v hffl^^^^f 

-Iftxt (A) 

X-Y-Z 

-«5* (I) icfc^-C. X l±-N(Q ( )-Q 2 Tm£H£fi£:£-ro ZI±-N(Q,)-Q 2 
Z*lhm*m.? a CZUffe«fctf/St:ltHli. -CO-.-SO I -.-PO(Q 4 )-Tfa* 

tu-ss^a-r., g i*2fiffioii*ss£i5-f o q,~q 4 i*. a*®*. 75/1, t;u 
*ju», t;u^--;uS. t;u+-;uS, tu-;uS. ^^pi*S. ^tptu- 

+ 7JI/^Jb7 5/S. 7'J-^7S/«. 'Nt- PUT 5 / ^xPT'J 

-;UT5y atflH*r*lfr X t Z ttaiMCtg^LTafcJBJfcLT* Al*. 

K,n I***i**i0*fcl*1 

(8) &*1<Z> A max 350nm frb 500nm {C fc 3 b (-'>£ < ttllt 
= fc*W«fcTJ-*±E (1 ) ~ (7) (D^-f tt^HISmro-f h 
'J/?^ 

(9) Ife^CO Amax # 350nm b 500nnHc & § §fc*4 < fctli4«-** 

(D ■ea*#i*»**u** = t*tt«t i r*±E (8) tisi^v^iJif 

bffl?7 •;/ £ l' > £ „ 

(10) Amax ^ 500nm ^b 700nm lCfc§lfe*4ro , >'S < <t t 1 S<t. Amax# 
350nmfrb 500nm Icfc«&fl04>& < it HtJtttS-f >^feoT, 
±IBL>-rtLO)^^ ; t,^{bmfi^ 1.0V (vs SCE) AHftUfcy, fr-3-«5C 

d) T»a**i-5Sfea-ca* = iSftttfc**±E O) tEt^^^i? 

(11) Amax 500nm frb 700nm lc fo § §£ ¥4 <Z> '> < i: £ 1 it, A max A* 
350nm b 500nm lc & $ttG>4?& < i: % 1ltJttt§-f >f t'feot. 
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[hour- 1 ] HTtty, fr^>-m& d) vmzti%mmT*&z>ztz¥f®t 

?&±m (9) XI* (1 O) UlfEilEtfW^vi hffl?7 >>7 0 
(1 2) MH*J2lrtffl^T-n|g:F*#*fc^il>«i:< tt-SoW^jt^J^^W 
*±E ( 1) ~ (1 1 ) ©^fftAvCESO-f >2 vx ? h 

em???** 

(13) Amax # 500nm £> 700nm Id fc ij. ijgftjg 1 . 0 Ic&fcfl; L 
©»«X/<^|-jU(=*5lt*^fil«}ft«100nina±-Cfc*jfe»*i>ft<tt l 2a7k 
tt»(**l=»«¥fc«fctf/*fctt#ttLTfc<6±E (1) ~ (12) 

stt©-f hmmmzt^vtj^t. 

(1 4) 15O o CW±07k^1±^^?t^j^^ffl1-^Ci^4#mt1-^±fB 

d ) ~ d3) o)^-rti^ici5S(D©^>^iJi«y hffl^7'y^-r>^ 0 

(15) ®4 y5itmmtz%®mmt it, -isatjaia)****©^* 

<H1 lit. 150tBlT<D*!tt»ffl©'>& < £ * 1 *1 £ ® ffi "f S ^ <k £ ft 
«4:fS±E ( 1 ) ~ (14) ©l^-ftirfMdEiS©^ >*i?x ? hE»ffl?5? 

(16) »jft36<100'teJ2l±O*SlPtt^a»«t*-f >{?CD±a©20R*%JSl± 
<!:. -ftsC (A) -CSaFftSfc^flsfc-f >$©±a©o. 0 2~2II%ML 

-cn*;i£*tttt£-r*±E ( 1 ) ~ d5) © i>-rn*M::E8©-r ><7 v x ^ 
d7) ±ib (i ) ~ (16) ©u-ftifruiBis©^ i>x htmm-(><7 
(i s) 3£«Fft±(cafi*«a»»^-*$w^«a«H*wf 

Eft*ai?fcot, -r>*;S#±E (1) ~ (16) ©t>rtu^lclBE©^ >^ 
vx-v hESffl 6 fc*ci:*ft«£*-S±E (17) U:E*©-f 
xy hfifiJS. 

I*. 7Kj§5g*lc*3[t*D^j|R7 > ^^ h^U© Amax 75< 500nm A^b 700nm icfe l J » Oft 
** 1.0 iCffiJtfcLfcftJSJgaoflSkttX^^ h;Ulc j3lt*¥ffi"(B36< 100nm Bl± 
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i.ov (vs sce) <fe y $nx- fascial- it. 4 xtomtiztttzmmmt. 

5.0X10- 2 [hour"'] BlT"C**U*, Hfl:lc#-r«S*ttr4*6(c?fiHtft*. 

^trois^c, m. Y3feo)at«ii«ifeafiE«»<k H ,k Q ,k B )a>s*ffita/hffl[fl) 

BIT, **Wa>ft«ttt*IS»tt(co^T»«llcKWf *. 
y*»tt©*» (&8C:!fctt) fc*ttl»#l=»||ktt©«l»**i:*TftLTl^. 

*&m<D4 hmUvt* £-fDmax (tt*(fti|JlS&g) 

tf500nmfr& 700nm lefey, 1 . 0 icfcttfb L fc#iSa©lftttX * * h 

ACfeltWIIll 100nm Bl± <»* L < I* IZOnn fil± 500nm BIT, 
*L<l*120nmBl± 350nmBLT) (D £fcffiT6o 

(D mat?. M&st©^ (L*y©jaM s-r 

1683©^ TE©4*fHr»fcLTl** LI*. 
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XftmtDJ^vVJ >*I4. JIS a- K 2223 ©SIEHflE-** 48 

> h-cep^u Hi^^»©ai£s»aj$(D v u)*aiSLT«fca«fltaftjSSS» 

(k vl8 )3b« 5.0X10- 2 [hour"'] JUT. #S L < 14 3. 0 x 1 0" 2 [hour" 1 ] HIT* £ 
&Iz»*L<I*1.0x10" 2 [hour-'] «T k ft 5 «fc 5 ft -T > * T* & « Z £ 
LU> (ftfr 1 ) o 

RiHL"C»6*ifcH*a)S#»fi (IBS»lS05/3l:*j») SfflEU * 

©asatfo. 9o~i. 1 o«Djss©*feffi«**ojmafijflit Lra«L, - 

0>8)3ia£$a&a& ( = 100%) kLX. COW** 5mg/L a>*!/>a«** 

nt«»-r«*y>afeita«*ffl^-cafe*-t*. -toaatfaajwaa© 8o%t& 

**Tf0)Ulia*a^ L. affSfe»tB*IHHiflk36<-3kSJ6©aiSa (afej§£<!:H# 

ISfiSSSS (k,,, k„ k g ) rolXfi fc t>M©lt (R) &j£tbtz®£ (tzkZ.lt k R 
^m^filT? k a ^§/hfi(0*^, R = k R /k 6 -e<&£) , »Jl(R)4«1.2ttT, #* 
L<l*1.1 JilT. *6(C#*L<(*1.05 lUT£fcSJ:3fc-r>*-C&5££j&< 

CflJUSO^vH^IDC, M, Y 3fe©8$ljafeS£j££ifc(k R> k G ,k B ) 
I*. J2J.T(DJ:5rc*ft6*L*. fft^*>. JIS a- K 2223 ©*H*B** 48 
iK-T > h-C-EP^L. Ctl$Xf-^XA7^J^-|:«fcUI£LfcC, M. Y3 
fe0£3*;U£(D R .D G , D B ) SiilLt, f©ISttf 0. 90-1. lOffllft 
LtitL, -<DBiH«J*«rE©H«rc 5ppm 

**pri*>Ei:*y>afeK«a*ffl^-c3iMtticafe*i+. *ti^tt©s»aa 
(D R( D G ,D B )^^^;ij*{ii(D 80%<tft^*-e©^ppi$*i6. ate t mmizmftuk 
nkmmmm^-^momm^ m^mmkmrnmm^-^) iz^^tmrn 

LX. 8 0%£iai$liilfr&a&&&£ft£$tt*. Ifciht. WELfcJ:5l= 

#*>&;ii*afea)M»i*, Hia$tifc*fe««a>afeajjEs«T»&*36<, :*i 

ft*5, -Om^trnTEi: rj|S a- K 2223 <oara#IE#* 48 

2/ h-CB^LfcBi^ttj 14. ai$a5E««>7/<-**-£ + #|::a/<--ra*£ 
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&.& 1.00V (vs SCE) J;iJtt % #*L<Ht 1.10V (vs SCE) «fcy*«. $ t» 
(c»*L<l*1.20V (vs SCE) J:Ht, & * 5?* L < I* 1 . 25V (vs SCE) «k 
y t*t?fcy. *<D*fl<D'>fc< 1 Ol± Amax # 500nm Bl±T»fc* C fctf 

HI L Tl* » #J X. l£ P . Delahay^"New Instrumental 
Methods in Electrochemistry" (1 9 5 4$ I 
nterscience Publishers ttfl]) ■¥> A . J . Bard ftfe^ 
"Electrochemical Methods" (1980$ John 
Wiley & Sons ftflj) . jjg « B9 f& 3 "t§Hb^;!l£ & " (1 9 8 4$ 

tftBi*tt$ 1 x 1 o- 4 ~ 1 x i o- 6 ^/u ? h^jfjsur. +f--f 
>^m«) ic»r*«i: Lrais-r*. c©fiti* v »ra«ttg*tt**3tt©tt£ 

ttfc £©§*«-<?. fti o s;u**;u bn&mVLT&ct «f*8 (flflj*. 

«tt*-*wic«3e-r*a, o. imo i dm- 3 ©iii& 

* (^fr©;lJt!*0 . O O 1 m o I d m" 3 ) "eM?}?— P^77-( — IC <fc y 
aSLfcffi(vs SCE) **«(Dilfcttti:tS. 

{mtnvL&&i*&&) is<!:ii£^^e»ma^©m : f-©^yic<^, fu&Ttfti**, 
»fl:*tvt< t^t*ar. fc&«i©«ait©Ha-ci*. s*#gitta**A-*- 
Z^tizz y^<blt4ii«fcy»t«:y, tmtta*»At« c «t ic«b yigfc 

Bttl*«fey#tft*. **B -<!(*, **?JWT?ife«**/>t©jR(6tt*Tlf.6fc 

*j&iB©?7v*-r:/$f*, iwjw-»a (D i=e«©Ti/ft3i4*tt 

LTIi, *"f Amax *< 500nm*& 700nm ic&y, i»3fe Jt 1 . 0 lc«»<b L fc#8 
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^moMx^^ h)i,iz&ttz#mi&ifi loo™ & ± -c & s » # ( l ) izmm* 

-SfcCD&Plf 5 Zt&T'Z&o ZfoOiblZ, Amax 350nm £ 500nm 

mm (s) tH«i:-»a d ) <»&®izmmTz$<D£isT:mfzz.kff-C'$ 

5, *?* U < (L) ©>J>fc< hfe 1 ( 1 ) ©MT-ifeStf, # 

£»*0 <!**** (L) (S) fflUftiC6UTtil>4c< fc<fe 1 o3b<-feS; 
( 1 ) <D***T?*iK + >2 4»£Sfe¥4© 9 Ogf%«S ( 1 ) <D$sm 
Z-&5Ztffft£LL\ (*fM ) o 

*£> d ) T-m*tiz%<m<Do*>, miz&m en izKa-rs fecoc 

l*M**iTl\Tfc .bUttSm***- ( Aii«fctf Cli-flli©ST? 
£19, B|±-flB<D*TJ&*) o m, n It 0 Xl± 1 tt±©«ft-p & § „ 

Bfc«fctfC©5*'i>&<i:fc 2oW±tt««*nri%rti J:^?fi«jlXll? 
fc* Z fctfff * Ul\ 0 ^©*T-fci$lz:*?$ UU©l*m = n = 1 T-fe 0 s £l>& < fc 
&B, C A<^fia^1t^^S©^^T-£-5o 
-ft ^ (1 ) •C***l«7'7»ttl*x #I3TIB-^^ (2) T* 313*15 

-f£i£ ( 2 ) 



±E-**5* (2) 4". B, SAtf B,l* % M = CR,-fi«fctf-CRi = ft$t 

frs **t»tt^f*ifr-*ii«a*ic? f i*)b< = CR 1 -*fcii-CR I = 4^t. 
£> Sftaa^ v7/i, **#*'>j^ *;utf-f;n N 7^3 



(2) 



R 5 




G 
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-f-^S, *fcii*;i,*£4£u #aiiHtB»#tiTu 

R„ R 6 I*> **jr* x fliteifcg. 7->A 

*£ % R,fcR"„ &SUI*R,i:R",*«te^UT57iS6fi394flgJ56Urt,A 

-ass (2) T?«**i*7'\;j(fc*n*, ^einTie-flsa; (3) -cmztiz&m 

-&5* (3 ) 




±E-»SC (3) * R 7 33«fcVR,{i, (2) ©R, t [I] H T: fc § 0 

Agj&&£l*x 7)\,*)m, i^7il,*/H, TJKrx^S, §^7JKr-^S N 

mmcDmmm^mit 1 ~2 otfesit^sK, 1 ~i 6-e&*ii:***6 

It, x^;i/ N -fvrntik t-7*;K tKD*Mf)k 
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-JK o □ □7i- < IUtJ e fcy f m- ( 3 tfJUT^y ) 7x-;Utf 
□ D^x" U>fcJ;tfm- ( 3 -7s)Vi^yu \^)17S. J ) 7i-b> v ±7^U 

^)^?^^ urn, iism^j 4 * y&mymmte ztf^zuz 0 nimsi 
scD^ijuii, 2-bfu 2-^jL-)im, i-ttw 2 - ^ > 7 
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&*©ttl;:ttU -f *>ttS8*tt*a<#*Jh.So firiBtt3RJS**5/a^#x;i,*© 

±IBTvJUgl3|* > H&a&#t3 7v^Sfc«fcTJ f &g&©7 5/;Ugtf^£ ti 
So sfilBrviUgi: LTli, jftifcJg^tttf 1 ~2 0 ©7 *>^*tfif * UU. ±13 
fi»S©«l;:l*s -f ^->tt^7Ktt^3b<#*ti^o ±E 7 *JU£0 flaunt 7H*?- 

*UU 0 SJftSfflftllEli. 7 □*->*, bFD + v)H, feitf-fW^ttai* 

-;U**vStf#£ti£ 0 7 'J -JU LTIi, ^m^^lilA<6~2 0© 
tttt*14*tf£*;h,*, ±E7 U -^***>*©0iJEtt. 7xy+S/g s p-y 

**>SA t ***l*, ±E«****S/*fc LTtt, J*jfiJ!^ 2 ~ 2 0©}gfjf 
ft + viWHUo ±ES»S©0!fctt > 7^*JUfi N 71^ + vS, fej; 

>'JM*yIHtli, 1 ~2 0©ffite&* x £§&«;b<a& 

7^^**^*tH:, ssi*«:^-r5 7^^**^ae«ktfj!Raift©7 5/;i/* 

*vl^itl5 0 7y;^ + vltllli, fcS&JS^ftl ~2 0©7S/Jb* + 
*>*©04l^l±, 7-b h*S/**S *V<>V4 A.**^**«^**i*o 

Siroa^/t^-r ^***>*3V^s#i* 0 a^Sro^Jicii, 7^*;u**«***i* 0 

^**^*©«dlE(* N N-y 4 ;U**2/*#£g=;h,3 0 

7;i,=i*^*^*-;i,**^*iEtt % iM§ttS7J^ + j/Aii^ ju* 
*S'**j«fcu t SiMlfe©7;u=i*S/*;u^-;u** >stftj ti£, 0 7JU=i*v* 
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- j|, * * 5, £ «fc &f § & © 7 y . - )V * * * )U ijH - }C* * 5/ £ £ £ tl Z o 

« lutes 7i; + >*;u*'^ J ii/**vSA<^*tvs 0 
7ij-^7 5;si:tt, IMIttS7U -^75;ssj;ifiiiffl7 u 

fitfi^tf 6-2 0CZ)7 'J -J175 £ UUo g&£©0ijt LTtes AD 

71-^75 J £fc<fctf 2 - ^ DD7iZ^75 /£*><# SftSo 

iCm*i7 5 y glZtes IM4ttSlf5i75 y Sifc cfctf&g&GDl£lit*l7 
S;£tf^£ft5 0 iIS7SyitlTl^ ^2~20iC«fl75; 
U^o M£©fll t UTtes + /\ny>JBi^ t>«tt/^7i-> 

7^)V7Xjmz\t^ m&mz^t%7^)i,7zym&<}:vmw&mo>7>,)\, 
7$. s mtf^iktiZo lul3T5>;u7 5 ;mt urtes ^m^^^^2~2 o©7 
•>Jb7 5;i<i<!ffSLu 0 §JH£<DW;:tes ^ *>&3&7K't4£tfiir£;h,.5 0 

^7 5 y SOtfiJKtes T-tr^JUTSyg. tf ir~ )U 7 5 7 ^iW-HUT 
5^Ss N-7iZJl,7tf Jl7$/S t tV3, 5-v7^*^>y^fJ|/75; 

tl^o C H KitLtli, ^mJI^*n ~20C!)^M h*Stf*?3- Ul\ 0 § 
&£<D0fll;:tes 7JU*JU£;fc £#7 'J -JU£tf^£*lS 0 CM KgCD^JKtes 
3 ^JUC U-f KSs 3, 3 - V^^-)Vt> U-f K£fcJ;tt"3 -7i-i^ U -f 

^^^^s/giztes tMi&ft5^^77 ; E'f;i,7$;Sfc t tt) t 
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t u - * * > * )u «k - )i t 5 j m \Z It % £ « # + S 7 U - )l * * v * *- 

U-i^*y*J^zil,7 5;Si:Utlt, MB^fttf 7~2 Ofl)7y-W 

7-u-^xJU*=^7sy», fc<ttrii^©7^+^ir7U -;u;uu*-;i, 
7$ y StftirStiSo ^Ji/*-;u7 5y^fcuri±, fcmm^mw 1 ~2 ocdt. 

c:n&^^*-;i/7 5 / *©«aizi* % ^f;^;i*z;i,7 5;i, n-7i_*- 

t LTli, £*JSC*»*M ~1 2©iIiXJb^-JI/75yS^i uu, g& 

S<o«ctt, -f *>tta*tt£*<#**iSo fi^;uzii,75; a©«ti±, 

2-ft7i>X;^zjl,75;l, 3-t'Jy>7;htz^75;a^i*l 

So 

~2 o©a*au^*:^£#»*uu. s^g©^ji3i* N *>tt«7ktt»*« 
**Six^*^;pai©«»ji3(* % 2 -^*7i>juu*-JUg, 3-bf 
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7)i*)\,, 7 y -)\,RvmmmT*mz&, w&&*$tzT)\,*)u, 7u- 

7^+^, 7 u -^aif«*si^*aii: un± x 1 *s 2 o©t© 

WHUo fi&s©0iji3i*, **>tt«3M£Sft«a**i3o 7y- 

Ji/Sffi^jiri*, 7f^;Hfi *tfy- (2-th'D + «>if 

-flS5£ ( 1 ) % ( 2 ) fc*tf ( 3 ) tour, * 6li»«BtlttWr«o 

-fiSsS (1 ) icfctxr, a, b, ci*. ^ft^tiSfeauT. g&sftru-cfc 

J:U#S£S (A, CI* liro^fll, 0"Jxl*7"J ; Bl*2fiffi©^§^ 
09x1*7 u-u>£) *fcl*itJft#*vcixrfeJ:ntt*M (A, ciim 

ammmm; Bi*2«©^m^^) **■*-„ ***9R©*i£ uri*^>i?>^^» 

IMi:LTIi7y-;i,7yssfclijlil7»;s-eifeorfe < ku 0 

A, B, C©'>^< hfe-Ol*. »*U<|*«SST-ife* 0 
*JSS-efc3*£li, -UftS (1 ) |t-|JlS6 (2) l3*l^<}-£ 0 
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-*3 (4) 



/ 



R 5 




N 



\ 



Re 



G 



-jftSC (4) Kfcl^T, B,fcJ:tfB 2 li. #/? = CR,-fcJ:i;-CR 2 =^i 
R 5 , Rett. #^a3l(C, 7K*HT, 5?#&S, 7i>;u 

7;^^v*;i/^*-jH, T^-jut^^tDU^-jum. *ju/<*-r 
7JU*;u£*:i±7 jus, xji^r^-ontlfc&L* #gi±MC:g 

iillfLTU-Ctll^ R 5 , R,-C***t**F*Ll^llifc»I*. fit 

n*i£». $fuss. 7->jH£, 7;u*;u£fciS7U-;i/x;i/7h-;i/S 

R 5 > R«^PH#lc**H : P-C*-5Cil±3&:^ 0 

th'n + i/S, 7^3 + vS, 7U-Jl't+yS, v'j;utf* 

vS, 7*>;ut|- + vS, t)U/<^^ ;u*+*>g. 7;u3^rv*;u7t?-;u^-^rvS, 

7U-Jl,t+y*^t'-ilt^vS, 75/S (7-'J/^. IIS75/SJ 
at?) . 7v;u7 5/I, Kfi, x;^r : E^;b75/S, 7;u=i + i>* 

)U#-)UTSS 7'J-;U:t*i/*JU7t?- < !U7 5y £ % T )U*r)Ui> L < li 7 U 

ju x )u*\\ — jut s/s, ^§PtJg*;u*-;i/7 5y - hnS, 7;u*;i>;&tf 

7'j-ju^Tt-s, mmm?*&. tju^jurxst'j-juxju^-ju^. &mmx 
ju^-jum. tju*ju%.ut v-juxju? * -jum>. mmm*)U7 4 -ju&. x 
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tKD + M, T^zi + S^a, + 7vW + vS, ESSE** 

if s u < > u < &7kmm?, j\av>m^^ 7^+;n, t kq + vS> 

71^ + S'a, 7U-;^*i/S, 7S/J^*5'i, 7$;S (7-U y'S, « 
R,x R; T: H £ ti i£ L- u fgi&3j|{i % **J5^ 7)l*)im, nuf^M*. 

Ri i: R 5 x fcSLWiRs t R, 3&«tedUr 5 73M6 j|«&m^Lrt Au 0 
R,, R j > R 5 s GT§l£;ix£&@&gA<SllM&g£#1-Si§£© 
IMt UTIi % ±156, R i \ R,-C#fe|ffeaftaiftajfetf5z:fcA«TSS 0 
A, R i , Ri, R 5) R (> G±ffll\-r*i^©toeiESJftaii:L/T:*6l3-f*>tt 

5. #**«l*SIZfllift*&WUTli-CtA^ 0 4«T:feTIB-^^ (a) fr<E> 
(e) Tr^^ttS^^-T'i f7V-iH N -f 5.9 V ^ > V ^ T 7 7 

-^5S, fi>f7 i ;-iHi«ff*LU. fcfc, Btf (a) 1? it 2 *i £ ^ # 7 m 

>^T-feo, ctfiifjie-f&ia (4) -e^^^^«iir-fe§ fc#it % -feit d ) 

tt-ttn* (3 ) 3 t\Ztt% 0 
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±E-»3* (a) frS (e) Cfiut, R 9 frSR 17 l±, -ft* (2) fcfel* 

So 

-ft* ( 5 ) 



HttSt(5) 
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Z,li> (jpItfO. 3 0 JJl±fl)« ; F»lltta|-C*SflD* t » £ L < . 0. 4 5JSI 

tzm*^mm®mzm\fzzt&T:iiztf, *t-*,, &«S2~2 o©7S/ 

)H, j^mil2~2 0<D7JI/*JI/**S>aJU#-^iSv - h D|, v?;S, & 

~2 o©7;u + Jux;u*-;us. Miit&6~2 o©7 >j -^7;^-^S> 

Jftftftl ~2 Oroa^A^-NI/SRtf&jftftl ~2 0©Any>fl;7^*;i/a* t 

iH, ^fStfe6~2 0©7 U - Jl/>UU*=JUST!fc 0 N Itif J LUtffiliv? 

R i % R ls R s . R 6 l*^ -tt3* ( 2 ) h|5)|gT»fc£o R 3 x R,l±, ft^aiC, 
MttSs fcSfiUSx tt-ftfttt^ 7v;kSs 7A3*^*JI/#=JH, 

JUS* SfcliXJ^Tf-f Jl/S^^fo *T?t> zksfcg^ &*3i£, 
Tiy)l&, 7;U*;Ufc U < 1*7 'J * U < > **ISi?x 

tfSfcB&sfcfc-f s*§^ M&stLTi*. -»sc (2) Tffftiaofcs&as 

G % R,x R,-CW^Ufc»^-f *>tt»*tt3l/l<*lf 6*l*o 

5, A*y KfliJ|*^>4f >«?»#:<DSi6*fcl*¥»caK-r«*S©jB««:^a 
fi*Jl^iHt-*2»fed6IC 1 9 3 5 *K:L. P. Hammett 13 <fc 0 JgP|£ tifc&KBijTfc 
•Stf, C*il*^HJ£<SStt*«B«>6*ir^5, A** h ay &*ifeB»S 
Jfcftfcl* CJ pffifc a mfiltffc I? , 3*1 6 ©fitted < © - f& ft & J& » K Jl th f 3 
ttfTrtStf, Gixttx J- A. Dean AT ("Lange's Handbook of 
Chemistry j * 1 2KS, 1 9 7 9 * (Mc Graw-Hill) * r<b5&©$Ii*j 
12 2f, 9 6-1 0 31, 1 9 7 9*p (ft*S) fc#Ul*o fi^ fcfcBfcfel* 
T«*i*A^ v r-©S&S£tfc cr,l;:«fc>?IR5£UfciK RfflLfcOtStf, 

citti*±iB©^ST'Eai-H:^s *itt«»]©fii3!><fesasiaiii©*pa3fe**i* 

*&BJ3©-Jt£3; ( 1 ) ( 2 ) ©4>l3(i, "0-t?>«a&fc-ci*&nfc©fc£ 
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-jug) % 7'J-mv*W"zjH m-^aa7xy*->*^* 
-JU) % T^ + ^X^7-r -;ug («*K % n-^DKJ^;i,7^j|,) % 7 U 

-;uxjU7<-;ua (mz.i£7*-)\,z)i,7 4 -)\,) % x;u7 7 =E-r^s (fly*. 
7*n,***,m {Mz.it, ?th + v) x a^t^-nm (00*1*, n-x 

W±©<r,tt#0. 1 5lit±©«^«g|tt*-cs»**ifc7U-^a (0Sa.fcj\ 
2, 4-S/- h '<>^DD7iZiH N 33 .fcV's^ng (Wjt«, 

cr p ffiA<0. 2OLU0l?|?|fii©ft|«tiTli, ±Elz*ll;l* Any 
KrlB-ttSt (3) Tf***i*7yft*i:LTWfc»*UUBlfca©«***j* 
7v;US"Cfef3. * L < |**i|ij5i^ N 7V-)l, 

7$;s, 75/^75 ygr-ife Ox *6fc»*u<i*7jc*fli^, i\ay>m 

B, fc^tfB, tf, *tl?*l=CR,-, -CR, = "Cfe^ R,, R , HU 
21 
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s l < ttTksifJsc^* T)i*)\,m, /\n*f>m = F^ *ji/nf^n, ± 

■at, «*©««©'>&< 1 o#friB©»* lust?**^****?* u 
«fc»9^<<z)a'*cDe!ftai* t ttiE»*ui\an?&sft^ft3!»««i:off*u< % £ 
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A— N=N— B — N=N— C 

A. B C 

(a " 1) .CN H3 °W CN H 



S HN 



W^-S0 3 H 

(a-2) H a C v/ CN u 



S0 3 H 

(a-3) H3C W CN H 

/ Cl CN ^VN^ so 3 h 

(a-4) H 3 C JDN 

N 



N 

HN^ 



=-0 j£ 

j~ CN 
(a-6) 

CN 



CN >=N 

NC 

S 



S0 3 H 



(a-5) H 3 C CN 

,CN 0~ N 
HN. N 



S0 3 H 

S0 3 H 
H 3 C CN 

^Vn^ S0 3 H 
HN S 



S H0 3 S 
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A— N=N— B — N=N — C 
A B C 

(b-1) H 3 C CN 



(b-2) H 3 C CN 



HO a S 



-SO s H 



HO a C 
(b-4) 

HO z C 



0- -<£ 



hn: 

s " ho 3 s 



H 

"8" 



H0 2 C * N^^-SOsH 

(b-5) H S C CN 



S' 

(b-6) 



S0 3 H HOaS , 

(b-7) H 3 C CN 

SO a H nL/-S0 3 H 



SO a H s °3" 
N S0 3 H 



SO,H 
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26 
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«rtB-tt5S ( 1 K (2), (3) N ( 5 ) -emztiZ&mits VT^fiLftb: 
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LTI*, ftm¥-2 -241 9 1?, ftffi 2 0 0 1 - 2 7 9 1 4 5 ^ N ftffi 2 0 0 
0 - 1 2 4 8 3 2^4##|;: LT£fi£T?gS 0 

^p^fflo^>x V stei^^ffl/a^ii, bUib-^s; d ) n (2) , 

(3) % (5) (DTV&U&ftik U< li % 0.2-2 0Ii%^tU cfcOJff* 
U< li x 0. 5-1 5Si%^tt4 0 £fc N ±E-«^©T7ifett (L) * 2 

ft*>*«**jB^j:6-rs froB, g, R©^rn^o)6iH3ti*saw*tiiE< i\n 

ttfnT&gT*fc£o *T?t,ft|;:#S Ut\©lt % 5feiEUfc^iftffilJ^ii^ (S) tur. 

-*s* ( 1 ) Trmztiz&nzi&mTzokwz UU 0 

(1 ) T?a*fta».fl©3i> % *S&<IJ&*4 (S) tlrSfJL^fefflt 
0TI*x *rm = n = 0T?fe«7ySfe*44*tf ! 3;:fc#Tfg* o Z<D£%, A, 

ci*»* u < itmm^mmm-zfoz,, &izvt$. uutrot urii, m = n = 1 -c 

n-f tiOW^Ufc, arl31»fl;S<ft<Eox)l* 1 .0V(v8SCE)T?a&*ftl»*<»* U 
<> ftfc*?* 0< I*. Eox AM .2V(vsSCE)fc&SJfe^-c?ife5 0 

*«WGM >*->-x v hffl75 * >fli, ft SB St*** 4 >£±#T*0 . 2 
~2 5Sl%ftU, »H<li, 0. 5-1 5 Ii%tft5, 

-»5S (A) 

X-Y-Z 

-HS^ (A) llfcUT, X(i-N(Q,)-Q,-C**tl5aft3i-r, Z(*-N(Q,)-Q, 
TrU^tl^St L-< l±-0-Q,T?3i$*iSS**ro Y l* % -W-(Q)i-(H).-T?«* 
ft* 
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l£*^U>g, x^U>g, 1, 3-^nt!U>S N 1, 2-yntfU>S N 1, 

4-7^u>s, 1, 6-^*s/u>a, 1, 8-**Tis>m&ffmf 

7;Hrxb>Sfc UTl±, #*L<lijfti|l«1 OTffclK tfOxJifcTx 

7U -U>St UTI*. jff*U<l*JS*ft1 &^U20T:fe^ 09 x. 1*1 , 2 
-7i_b>S, 1, 3-7xz:U>g x 1, 4-7iil/>I, 1, 8-^7 

Q,~Q, li, *HtJ^> 7$^i, 7^*^S, TJKrx^S, TJU + xfl,*, 

AfDlt + i'i, ^tD 7 U -JU** vg. 7;i/*JU7S /g, 7 U - il/75 

Q,~Q, *<*-r7JU*JHil*s #* U < lijgriSiiSfc 1-30, <fc 0 # £ U < lij^^ 
»1~15-C<fetK Waits ^fJH, t-7^Ug, v^D'v+yJU&i;^ 

TJU^-^ai±, »*U<l*^miife2~30T-fei9, ct Off* L < l±J^^Hl 2- 

7;U+-;U^(i, #g= L < 2-30 feO x iDffi U<f*Jft*»2~ 

15 0Jx\l£x*- ;ug N bfxn,S&£#^l:f €>ti5o 

7'J-;U£li> »* U < 6-30. «fc 0*?* U < Itmm^L 6-15 Trfe 

^□M&tf^nr'J »*U<l*5*fcli6JUBT?*0 % ffe© 
^A*^lf6*i*o #*U<l*jKSi»2~30&!K «t«3»* U < l*j*fiti& 2-1 5 

TrfeSo 09xi£, trusts, t^uvjus, #*-y-v/y ;ug, **-*s;;r vmj 
1513 v -eg?* tis ^ □ sst. ci c izse^fc^-r a mmt mmr-& z , 
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7;u=>*^si*> ^*L<i*j5i^ij[i~3o-pfei3, «fc o» £ u < itmm®. 1- 

15 T:fe§ 0 Witt, * x h + vSs v£ + vJU**S/g&£:?!)< 

7U-;^*vStt, *f*U<li^^fU[6~30fei9. J:^S0<l^|g(6 

a 6*i5 0 

+ y I, 7U-Jl,7$yl, ^Di7?/i, U - JU7 

3ti&G, Q,~Q 4 ©*SI±, mMf£-efcS±§£tt, iM&tLrt < t< 

S> 7J^ + v|, 7U 7^ + JU^Tt-S^ 7'J-^tS, fcfl, 

7'j-^*;^rjn, 7Jb*^>unfc=Jus % tu-jutju 
*x;ug, 7;u=i **** *"-;ug. 7 'j -;u^*v*JU/jf-;bg N 7;u*ju* 

Watx*^***!? § c: i:i<-e$5 0 n-tx 7;u + ;us, 7'J-jus, 7;u 
3*->*s 7u-^t+5/SJi<jfiu<, ftizft* u< i*7^*^a, 7>j-;u 

ffiSiSi<7^*;us-ca5**&^©7^*^aii±, u < i~3o N j: 

0» * b < 1-15 Tr&So x^/us, t -T^JUg, □ 

7JU>rxJUg|*, * U < li^mife 2-30, J: 0 jj £ u < li^m^ 2-1 5 T> 
fc"9> 0Ox.l£, K-^tts 1--7n^x;ug, 1 >-2--f S/£n^*-b 
>-WJb If 6ti«, 

7^*xjU^|i % #* I, 2-30, L<l*Mm^2-15T- 

7'J-^SI* % *?*L<|*#5|i»6~30. «fc U < (2 ft* ft 6-15 T?fe 

Witt, 7ixj|,g, MJAi, *v'j;H, i-y^)im, 
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b<itmmm2~3o s o< i*jbhms 2-157? astK man, wjh 

^^1-30, cfc <9 U<li^^Uj 1~16-efei9, fllpUS^^UT'Syg, 

-fS^SI*. -CR M =NR,, Sfctt-N=CR„R w -ea*tiSSifel3, 3ZT-R,,- 
RmI***JSJ^ 7)b*JH, 7'J-JH N ^xn^gs 7JI/3 + M, 71J- 

^*+^a6, 1 ~3<R75yai^6atf#issT?*So #* l< \tmm%L 1-30 

fe O v «fc (3#*U<ttJK*» 1-15 Trfe-So 

7;i,=i**>aii, u < li^mifc 1-30, «to»* u<i±jK*tti~i5 7? 

7U-Jb**2/ai* % »* U < li^^R6~30, «t U < 6-15 

ft*:**!* 6ft*. 

7;u*;i^*si;i:, » * u < 1-30, «k o»* u < 1 — 1 5 

if 6ft*0 

t y - ;by*»tt, #* u < 6-30, j;tiffH< liftatft 6-15 

*'^>75 KStt, *?£U<lij*i|tifc1~30, J:i?#* U < [i^^lsft 1—15 
TfifctK T-b h75 ^>';-f*7S KB, N-X f-)\,t > V -T 

7 5 K If bft^o 

5 K*tt, »* U < tt&ilift 1-30, «fc0»*U<l*Jfc*»1~15 
T?fc •? , 0!l*K % * * >7^*>7S KB. ^>-tr >7UU*>7S: KSs p- h 

*^/t*-f )imit, *?* L < 1-30. J:0#*U<l*J»*tt1~15 
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7'^*;u*;u/j-c~;i,sii % l < iij*fififc 1-30, j; o u < 1 
~15 mx\ts T-kmm, yaex-jim, 7^n-nug x ^^uj 

7"J-;U;b;U*"-;i,g|£, #g= L < 6~30 % L < l*&3|§&6 

-15 -efel?, flUtf, /<>V-f *7 M^aa***!* 6*iS 0 

7**J^^* = *itt, if * L < 1-30, «t 19 » * b < H:jH*R 1 

7"J-JU7JU*-;i,g|i, #*L 6-30, J:«?#*L<l±Jft** B 

7*> U >^^*-^ii&^A«ajfe|f 6tiSo 

7^3*->*jl,* = ;Hilt % Jf?£ L<liMftife1~30, «fcf?»*U<li^^|j( 
1-15 rfci?, ixK, * h + v73^*'-;ug, x h + JU*'-;ug, 

7'J-iU+^l^-rjHI^ #*U<l***tt6-30 % «t L < ttjft 

m» 6-15 ^fei), ffiUK7xy *2/*^3j«=^*x 1-^-7 S4^>7j;u*'xju 

If 6*1*. 

7^*^*^* = ^**S^aitt, U<l*MSIfe1~30, U<l*j* 
1-15 T-fei9, Mz-lZ, T-b S + vl, 7d X*=.n,***,&, 

mife 6 — 1 5 Tf 0 . «*K"C>',/-r ;U**5>3, 1-^-7 h-f ^**S/*fc4rA« 
6ti* 0 

•3U*>»li, »*U 1-30, J;0»* U<li**» 1-15 Tffc 

9, #iJx.l£, n + vi)W>7Sh'S, 7x;**>a;i,#>7'5 h'S, 
75 J ti)l,m>T=i KgfeirA<^tf6ti*o 

*H KSli, ft* U<ttjBt*ft 1-30. «fc Off* U 1-15 T?ifc 
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mm^xTkm*. #* l < itmmm i~3o s * k>&* u < 1-15 
ztieom^^o^Trt,, t;u+;uSs 7U-jh, y^=j*>^ tu-ju 

X h Z Its 5LM3^£0T3I£ffcJil6LT ; &&U o KMp li^ft^ft 0 £ fcli 1 

ti I z <fc o r PI £ £ ti £. © t- li t n o 

(Jlft0!l) 

N, N' v^^URig 

'n*-**^*** hU75 K(HMPA) 

u>v > 

2 2 u > 

2 -jLTii- 2 u > 

fh7th-o-2-tU5K> 
t* a - U v h 

1 -^f;i,t^> h-r > 

5 , 5 h-f > 
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5 , 6 - 5/ 1 K □ £ 5 v 

1 , 3 - J-)\,*)\,\d:*J-)\,%L 

"7 □ >>7 5 K 
=i A £ 7 5 K 

4z A* v >7 5 K 
77JI-7 5 K 

2 -***«;u K> 

3 ^ju- 2 'J vV > 
2 , 5 -^ + "9-7 U v 

u< i* % ^>^i;*tiro. ooi~8 oii%, cfc o»* u < li. o . 1 ~5 

011%, ftlZff £ L < |i % 1~3 0Ii%T-fe5 o 
«***ifcttfl8Tf«i^UT'b«*i.fcitl:ffittO:«H$*ti5o 

-o©-r >^ffifi6* + (i-»sc ( 1 ) "es**i5»Wfcay©ft»x[ia^t*« 

< tt, 0 . 5-1 5 JCfi%T-&3 0 

3/fte>©#fffl<*;ti3 6^©0iJh UT»JBlT**lf * ^i: 3^**5 o 
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txij>h, k:7';D>a, try k>bu n«sstt/9 l u>fb«M 
5tt«7'j -jut u< i^fUJt7';»» ; «itt* yry >yj«»k urn 
wsstt* * u ><b£*a * *r t % t v * * ; m I > y y 7 s >&*4^ 

•ctt+y □ >&m, - s □ • x h a v^*4. y 7* y s/v > 

*]*r-f xn-trsrs tfflt-fe^Tt J: < N ^©*§£©;b -5 > £ - * >l± 
v-OA, 4,|5T>^xH7 A^©ctdfc#l&©;b^3l->T-&oTfc J: < x * P, |3 

li * ti 6 * gp # ffife iz *r -r £ /i? y ■? - * =5- * > t* & o r t, ck on o 

TXU >HSttS7'J -JUfe L <li^'J ;i>7v>&*4 ; milt* >v7 

y >y^5-i: LTbfv^a >« N tf^yn h y TV-jua&#r*7'7^^>ss 

-t»->^ >§fe*4(Dct ^ &a^#x$ ASfefck ^J^IS^-7h + y>, 7>h^ + ^>, 

t> h5t y k >&*:©£?&*; >*jfe*k mz&vxs-wy&mmn&o 

-*l:f:*> 1*7^73 y£«^7>^X$2*©J:5&fctt©a^:i->T?fcoT<fc 

^7>ft»fcUrii, «ii«-f > KTxy >mn, OK7x;-m©J; 
■5 &7 ; ->7-m **v/ — Jb^sN-. * aJ/7-»J; 

otetf y *?->|fef4 ; y'7ii)M^ >**4v h U7irJM*>^, 

W ; flflxli* ?/7-y U7i/ -)l>m, i~7 h-JHR, 7z'J>S4 

tt57'J-J^ U <li^-ry^7y^*4> >v=f • ^-^-f >S/*JSfe»4^lf 
53t^t$5o ineCDftttlt^ □^7*7©-gPjbtfi¥gtLT&&T^7> 
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*»tt$feWfc Hit, »m>n, »1t3fe», &ai£$!<*k 

C.I. y-fU^hU>yK2 N 4, 9, 23, 26, 31 , 39, 62, 63, 72, 75, 76, 79, 
80, 81 , 83, 84, 89, 92, 95, 1 1 1 , 173, 1 84, 207, 21 1 , 21 2, 214, 218, 
21, 223, 224, 225, 226, 227, 232, 233, 240, 241, 242, 243, 247 
C.I. 9 4 U£ h/WrfrU y h 7, 9 , 47, 48, 51 , 66, 90, 93, 94, 95, 98, 
100, 101 

C.I. 9 , 1 1, 12, 27, 28, 29, 33, 35, 39, 41 , 

44, 50, 53, 58, 59, 68, 86, 87, 93, 95, 96, 98, 100, 106, 108, 109, 
110, 130, 132, 142, 144, 1 61 , 1 63 

C.I. 94 h 7)1- 1 , 10, 1 5, 22, 25, 55, 67, 68, 71 , 76, 77, 78, 
80, 84, 86, 87, 90, 98, 106, 1 08, 109, 1 51 , 1 56, 1 58, 1 59, 1 60, 1 68, 
189, 192, 193, 194, 199, 200, 201, 202, 203, 207, 211, 213, 214, 
218, 225, 229, 236, 237, 244, 248, 249, 251, 252, 264, 270, 280, 

288, 289, 291 

C.I. 9 4 U t> V 7=5 v *7 9 , 17, 19, 22, 32, 51 , 56, 62, 69, 77, 80, 
91 , 94, 97, 108, 1 12, 1 13, 1 14, 117, 118, 121 , 122, 125, 132, 146, 
154, 166, 168, 173, 199 

C.I. 7 v «y K U y K 35, 42, 52, 57, 62, 80, 82, 1 1 1 , 1 14, 1 18, 1 19, 
1 27, 128, 131 , 143, 1 51 , 1 54, 1 58, 249, 254, 257, 261 , 263, 266, 

289, 299, 301, 305, 336, 337, 361, 396, 397 

C.I. 7i"> h'A'ftl/'y f- 5, 34, 43, 47, 48, 90, 103, 126 
C.I. T^v K-fiD-17, 1 9, 23, 25, 39, 40, 42, 44, 49, 50, 61 , 64, 
76, 79, 1 1 0, 1 27, 135, 143, 151 , 1 59, 1 69, 174, 1 90, 1 95, 1 96, 197, 
199, 218, 219, 222, 227 

C.I. Tv>y K7JI/-9, 25, 40, 41 , 62, 72, 76, 78, 80, 82, 92, 106, 
1 12, 1 13, 1 20, 1 27 : 1 , 1 29, 138, 143, 175, 1 81 , 205, 207, 220, 221 , 
230, 232, 247, 258, 260, 264, 271, 277, 278, 279, 280, 288, 290, 
326 

C.I. 7 v $ 7, 24, 29, 48, 52 : 1 , 172 

CI. U7fx^l/?/K 3, 13, 17, 19, 21 , 22, 23, 24, 29, 35, 37, 40, 
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41, 43, 45, 49, 55 

C.I. iJ7*f^yW*bvh 1, 3, 4, 5, 6, 7, 8, 9, 16, 17, 22, 23, 

24, 26, 27, 33, 34 

C.I. U7fr^^iO-2, 3, 13, 14, 1 5, 17, 18, 23, 24, 25, 26, 

27, 29, 35, 37, 41, 42 

C.I. U7i'f'f77;i/-2, 3, 5, 8, 10, 13, 14, 15, 17, 18, 19, 21, 

25, 26, 27, 28, 29, 38 

C.I. U7^r-/777^ 4, 5, 8, 14, 21 , 23, 26, 31 , 32, 34 

C.I. 'C-^'j/Hf K 1 2, 1 3, 14, 15, 18, 22, 23, 24, 25, 27, 29, 35, 

36, 38, 39, 45, 46 

C.I. ^-v^A'^L^y h 1 , 2, 3, 7, 1 0, 1 5, 1 6, 20, 21 , 25, 27, 

28, 35, 37, 39, 40, 48 

C.I. ^-v^-fin-U 2, 4, 11 , 13, 14, 1 5, 1 9, 21 , 23, 24, 25, 
28, 29, 32, 36, 39, 40 

C.I. 1-5, «y * 7m,-\ > 3, 5, 7, 9, 22, 26, 41 , 45, 46, 47, 54, 57, 
60, 62, 65, 66, 69, 71 
C.I. ^-S/y <? 8, 

ztztbn&mz&zztctbiz., ftKD&ttzotm Life j;o 0 mmtzztw-cg 

3ft*Q<D*,©tf*iJffl-C#£>o *^II^br(i*5--f >t = >v *X(The Society 
of Dyers and Col ouri sts «B) , r&ff®tisimW®W J 0 
(1989 ^W), rgtfll*4f&^^^j CMC tam 1986 ^W), r E psM> + fe 
ffij CMC tUHS (1984 *FTiJ), W. Herbst, K. Hunger «fc -5 Industrial 
Organic Pigments (VCH Verlagsgesellschaft, 1993 ^TU) ItffcS, ^ 

11*4, +U-h7VM) , ^^ES0S^ (7^y7-«, T> Y^^J 

v**-trv>&giift, -f y-f > K U y >*m*4, +;7^n >mH*4, V*r V \Z 

□ □ \zu-)ijkwmm , («£ fcii^gi4^^fflb-+n 

H) , 7^>^*4^^S>9, ££M*4©C. I. Pigment 

Yellow 34, 37, 42, 53 ^M^tf) C . I. Pigment Red 101, 108 

W&M© C. I. Pigment Blue 27, 29,17:1 M^j^O!) C. I. 
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Pigment Black 7, hfc£, £&Mi|4©C.I. Pigment White 

4,6,18,21 l££*mf Z> ZlfctfT-tSo 

□ v7^>MiP4, 7>h7 + ; >&<ZM >y> h □ >M (fefcxttC. I. 
Pigment Blue 60 j£c 4r ) , Sfettft It U h 'J 7 U -^U* -5 A 

U < , <%\Z7* □ v7z>M (0* Lia0!I£ Uli, C. I. 
Pigment Bl ue1 5 : 1 , R 1 5 : 2, R15:3, R15:4 N R 1 5 : 6 £0187 £ □ v 7 

TJtt»«l»ft 860475 ^-ldIB«g<DM^. C. I. Pigment Blue 16Trfe5^^/g 
7£ □ v7->, ■t^I^ Zn, Ni, Ti Tfe57^ □ 2/7 ~ >fc£, 
£ LUfcOli C. I. Pigment Blue 15:3,R15:4, T )\, 5 - t> A 7 £ □ v 7 
->) tfSfe*?£UL\ 0 

U b*6-®««T*tt X 7V mW-mikbl\Mt LT e ■ *■ Pigment 
Red 3, P 11, PI 22, R 38, R48:1, R48:2, R48:3, R48:4, R 

49:1, R 52:1, R 53:1, R 57:1, R 63:2, R 144, R 146, R 184) fcfc, 

'* U^fcfflli C. I. Pigment Red 57:1, R 146, R184) , *±£ 
'J K>*«IW (»* L LTI* C. I. Pigment Red 122, R 192, R 202. 

R 207, R 209, C. I. Pigment Violet 19, R 42, &fr7?fc#* U fc© 
liC. I. Pigment Red 122) , &6&tf It U - + £¥4*© K 'J T U -JU* 
- -i? AM (jjj* UU0H4: UTIi*-9->^>^© C. I. Pigment Red 81:1, 
C. I. Pigment Violet 1 , R 2 , R 3 , R 27, R 39 ) , S> « 

$4 (0>J;Ltf C. I. Pigment Violet 23, R 37) , hCDDCD-J^a 
** (flAKC. I. Pigment Red 254) , ^ >J U >M*4 («S.ttC. I. 
Pigment Violet 29) , 7 > K > >^m*4 (Will* C. I. Pigment 
Violet 5:1, R 31, R33) , ftOv^ (fclxliC. I. Pigment Red 
38, R 88) #»* U < fflU\6^5o 

mfen*4hUTii, (0* uixtfijt uTii^E / 7^;^© c. i. 

Pigment Yellow 1, 3, 74, 98, y'X7 i ;i8^©C. I. Pigment Yellow 
12, 13, 14, 16, 17, 83, ft^'MfflC. I. Pigment Yellow 93, 94, 
95, 1 28, 1 55, ^>X-f$y';o>MfflC. I. Pigment Yellow 120, 151, 
1 54, 1 56, 180 fcir, fcfrT?fc# * Uufc©f£^>5>-^>lMbi^£imi;:& 

C. I. Pigment Yellow 109, 1 10, 137, 139 fct) , +;7^n>M 
(»* UtxWfc LTIiC. I. Pigment Yellow 138&4T) , 77/(>hD>I 
*4 (fclxliC. I. Pigment Yellow 24fc4f) tfff £ U < ffl L\ b ti3 . 
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£©fliU *U>S/'Kfl (C. I. Pigment Orange 13, 16 ft if) ^££$1 (C. 
I. Pigment Green 7&£f) LT «fc (,\„ 

£*ifcM*4-efc&Uo MM® £ SKI*, ttSI^9 y KT-S^ 

® WW* > + EPJ|iJ (CMC fcbJifi 1984) 

© MtfHAffl&fflf (CMC aiUS 1986) 

® *HW» 5,554,739 H 5, 571, 311* 

® »H¥ 9-151 342 * % H 10-140065 * N |S) 1 0-2921 43 * x R11- 
166145 * 

69949 *. RHWtt 549488 *#fcE«©fe©fc#|f ft ^fctf-eas,, Sfc% ^ 

*«arfcftfflT?3 3«3N©ttg|;|: % #»fc-i?0 . 0 1-1 Oyu ©f&HTrfeft 
it*«»*U<, 0. 0 5-1 pl -efeft 3i:A<MIClff i LU, 

7 ^^^ 3 Q-f tf-Jb* 3 * □ - ;u $ ;u , 

-f>^-, f^t—*- % ^^7-ha>, inEz-y- 

Ml* r MaWMttfRj (CMCtillE, 1 986) CGtttffc 

#*IB<7K >*i/'i.; hMffl-f >*-by hCD#M-f > * (3 £ # £ tl 
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% 3 fll © fk # I Z O I > T 114 B£ 1" § o 

*+>xf u>;z^7xnn-fjK #y 7t- + vx?u>^-7^;ux-^;u N 

/K "J * * v x U > * * y ;U ~? x - J|,x - =r JU$© J - * >1±*B>gtt8fl ft t 
l?HJStt*J©^Ml*-f >^ld^LT0 . 0 0 1-1 5f|«%x #* U < |*0 . 

oo5~i o mizftz u < i±o . o 1 ~5ii%t$s 0 

tit, *XI*7ki:il>«G)7kJllPtt#«)gfflfcffl)l^%i;: s fcgfcjiS lira 
fcfcWOW >*I4 % 2 6C-f >* + K: x j»£ 150°CW±©#^®8iJ&<J>ft < h 

1 u<, #e»i3i»^i5o o cm±©#^ ; '§^ij&^ft< 

1 150°C*)f ©W^i^^J^'j>ft < fcfe 1 «i:*^#-j-S©ft<J: Off* 

it, ^*i6©#tti»3W*<*Jg|Ptt-e3&sci:iz«k-3rft3R-r5o ' ®«fc -5 ft-fb-g- 
^hUTIi, 7)\,^-)\, (®\7Lit, **J-)l, x£y-;K rn/W-j|/ % -f 
v7on;-;k y^y-ji,, ^y^ ; _ ; ^ s e c _ y $ , t _^^ 

ju) x #ffi7;u=i-;u^ x^u>yy n-ju N vx^ u >^ y □ 

K yx^u>^y # yx^u>?y n-j|, x y □ tf U > ^ y - ;k 5/ 

7Dti/>^'j3-;K afyrnkruvyyu-jK ^ u y =i ^+ 
■*>s>*-;i^ ^ yy-ty >, ^*u> k u*-;k 

x^u>y y yxfju-fjK x^ u >?* y ^ -i^ y ^y^x 
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5 1 U>yjU=i--'U^y^5 1 ^x-5 i ;Us Ji^U>^"iJ=i-JUv7-b^ - K 
U >7JU3 - JU^y ^^UX-T^bT-fc^-K h U x^-U>$fij y * 

^JUx-t^U, S Uif U>^U n-Jl/^ y x^Ux-t^I/, x^Uv^ijn- 
l^;7iZiH-fiH , 75> (tfJxl*. X^y-JUT5>, yi^-ll 
7$>, h Ux£y - JU 7 5 > N N fik>X^ J -)\,T 5 > N N -x^JU v 

x^y-;b7 7 5>, ^ju*U> n N-ifJl,f;^ij>, i^b>->7$>>, 

N, N- v^JUtMUAT'* h\ N, N-J/Vf^7th75Ks y^fiUJt 
** v h% *JU*-5 > s 2 - tf □ U K>.» N 5=-;U- 2 - tf □ U K>x N — t* 
2 -hf □ 'J K>s 2-m i ;iJK>, 1, 3-i/^f)l/-2-'f5^V 

*»WT?l±»t»AA«»)fe 150«Clil±©*ttl»*iJfc'J>&< fcfe 1 ffifc, j»£ 
150"C*St©*tt83iJ4'J>&< fcfe 1 fiftflitfttS^l:^ >*©££t£?!)<iiU 
T s ttfctj£jei!fefcfl±f* 0 j*A150^*ffi©fifc£»aii;L-cl;^ ±ISU/=0iJ 
©*T-I£> 0!lx.l£* * > -JK x* y -;u > n -rn /W -JK \-7u -)V 
n-7$ J -JK 2-:7*£ y -JK V -JK 2-* S + S>x^y-^, K 

*^>-2-^n/W -JK 2-^h + v-1-7Dny-;k 7t h>s 7t hxhU 

»^150-CW±<O*«*JtiJI*, ±E*[Jfc + fr&a«RrgB-C**i^ 

WW £ L < , U< 1*1 0-4 5I1%^I5 0 

tfeRjfgT-feSo e*Attffl©£fttl8JHif'©J£*[;*l ~8 o U < 

U <!*££«»»;*© 5-5 0Ii%rfe5 o 

#ftj»iit4ftittts. ufc#o-t\ ^©^#ai*£;i#.©iftjt©®fr e>$j 

to£*i3©T% -ttttlnli-r >*fij5Mb©£M© 2 01i%^Ttt5UStf 
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■r -f&g; (a) ©fb£^&^ >tm&i®(D£:nm.<Do . o 2~2st*% 

*U<li. 2 0~3 5H%7:U o 

■eft, Kfijfi^ciet, ^^/s®t©»mf*&?ijffl u u < *u 

IE <fc o TBBt 5 Z £ A<r $ § 0 

*«wi'ffl^e.tia***it^ji6^^*!!i»«E©»jSif±i 5 otJit±T?fe*i<, 

ff*U<l*1 7 0tJU±T?<fe3 o 

^~ K (2, 4-y-tert-75^7i_^) -fV7H 

-K bra (1 , 1 -5;if^7D^) , U >»xi**x*>a> 

f^7-^*7 7i-h, hiJv^^viW1«X7i-h, h U - 2 -X^JU 
^H*77i-h, hiJh*fvJ^77i-h, V- 2 -Xfi^ + vj| /7 

i-^*77i- h ) % S,lfii7fJH 2 -x^u^*S>^> 

»/x-K 2, 4-v^OD^>yi-K KfyJ^>>;i-h, 2 -x^PJU 

)\> h'f^>7 5 K > N , N-yl^j|,7'J/'j;i,7$K) , 7J^-J^*fc|i7 
i^-^(-fyXf7iJ^7;^-^K 2, 4-y-tert-7SJl7i; 

v- 2 -x^;U-\* VJU, 7^7i]>12-^+y)^vjk 7X>ShlJ7 
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h) \ T 7 — U (N, N-y7f)l-2-7h*v-5-te r t-*£ 

^jut^-u >&*r) , mmibJt^? < >m (i^m^^m^ o%~8 o%<djs^7 " 

vJU^>t?>, s;-fy7ncji-t7*i/>, 7i;-iH 2, 4-v 

-tert-75;i/7i;-Jk 4 - Kf>J^ + v7i; - ;U , 4 - h" ^ v 
**^*M = A7i^ -JU, 4 - (4- h*xvJI/* + v7x-JUX;i/*-JU) 
> *)Utf>Mm (MtL\Z, 2 - ( 2 , 4-v-te r 

v-2 (xy^^+s/ji/) u >», >®) tezitmf etiSo 

ja#*»*J«tt«»ttSfi!»t**LTf!filt"eO. 0 1 ~3teM, »* L < |±0 . 0 
1-1. OfgST-^fflT-g^o 

c*i6o**»ttS»-j*iWttl»»l*Jita-efi6ffl Life, M<D?g£- t«xl*h 

'J £ byJ^77i - h fcS^^U?* U- K h ^9^)^771- hfcv 
( 2 -xf^|,/v*S/;iO t;t^-K ^'^^JU7^U - hi:* 1 ; (N-t-7?- 
)IT* ij^7 5 K) 3 T-&ffl UTfc «fcl\„ 

C^b^^^#ffi^^<D^fi£7J?£tt^^lS^ll4$fFS 2,322,027 ^, p$ 
2,533, 514# N Bl» 2,772, 163 ^ 2, 835, 579 * N H!g 3, 594, 1 71 * % 
61* 3,676, 137 HIS 3,689,271 ^, H* 3, 700, 454 ^, 11* 3,748,141 

11* 3,764,336 *1, H* 3, 765, 897 # % H* 3, 91 2, 51 5 * % H* 
3,936,303 * N 11* 4,004,928 ^, 11* 4, 080, 209 ^, H* 4, 1 27, 41 3 
11* 4,193,802 ^, H* 4,207,393 ^, H* 4, 220, 71 1 *f , 11* 4,239,851 

[1* 4,278,757 ^, 11* 4,353,979 ^, 11* 4,363,873 ^, H* 
4,430,421 *. mm 4,430,422 *, H* 4, 464, 464 *, H* 4, 483, 91 8 *, 
H* 4,540,657 -s§-, H* 4,684,606 *, 11* 4,728,599 *, 11* 4,745,049 
*, 11* 4,935,321 *, H* 5,013,639 *, &WlftffF* 276.319A*, P* 
286.253A*, H* 289, 820A *, H* 309, 1 58A * , H* 309, 1 59A *, H* 
309J60A *, H* 509.31 1A *, H* 510.576A *, Jfcgfettft* 147,009 *, 
151* 157,147 *, 11* 1 59,573 *, §1 225 , 240A *, £II#!F* 
2. 091.1 24A*, #^BS 48-47335 *, H 50-26530 *, H 51-25133 *, H 
51-26036 *, H 51-27921 *, H 51 -27922 * , R 51 -149028 *, H 52- 
4681 6 *, H 53-1 520 *, H 53-1521 *, H 53-1 51 27 *, H 53-1 46622 * , 
H 54-91325 *, H 54-106228 *, H 54-1 1 8246 *, P 55-59464 *, H 
56-64333 *, H 56-81836 *, H 59-204041 *, H 61-84641 *, H 62- 
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118345 ^, p| 62-247364 pi 63-1 67357 p) 63-21 4744 ■«§-. pi 63- 
301941 ^ 111 64-9452 p) 64-9454-^ p| 64-68745 #H¥ 1- 
101 543 ^ M 1-102454 ^ N PI 2-792 pj 2-4239 ^ % pi 2-43541 # % PI 
4-29237 ^, PI 4-301 65 p] 4-232946 PI 4-346338 ^fcffitt* tlT 

±ESf»jfe#«i*j«tt^ a»tt»ttiz**u, Mstfc-co. oi~3. ofem, 
#g=u<iio. oi~i. oM-p^itSo 

IliiA^^So UTli. ®ETM3 Ottt± 1 50°CW 

TCD***«TJ*fto fclfclixaT^HS (^ttx^i^-fex- K zr^)lT± 

JUyy-t^-h) „ 7JU3-JUJS (**x.tt-f -V7o bfJI/TJUn-^U, n -7=?)V 

7;u=j-jk u -y=f-)iT )izi-)i) > >r h >Ji v 7 

h > % *^JUx^;u>r h > N S/^ □ 's + HtV >) \ 7 5 KJS (ffflxli^ 
f^*JI'A75 h% N -^^JUhfD 'J K>) x x-x^S (Gflx.!*^ h-7 t KD 

?Ubj££: l/T lizk tl * IE £ ^iip-f * * j£ & S N Afi + 13 7k*l 

imshmm, T^^fumm^T-t^ 7^*ji^>-t?>;uu*>igii > 7ju* 

fife»x*7 l Jl'tt$©7x*>**IS>S1t*J^ #U **vX^U>7^*JUx- 
7^1, s ^Ut+yxf |,>7i|, + il,7U^x-fik *U* + S/X^U>ffiJte» 

x*xjk v-iutr^ >iite^x^7 i ^, ^u*+^x9=-u>v;utf^>ii&te»x 

X^K *°'J**$/X^U>7;U*JU7 5>, yy-b U ^IMxXt^K 

5> x 5 1 U > 71- * v f □ tf U > 7 □ y £ =j jJ? U t - « © y x * > $ # ft >g 14 » » 

HU, ££ s 7-b5 i U>*3lfU**S/X^U>* + 2/ K#®>S148JT*fc3 S U 
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RFYNOLS (Ai rProducts&Chemi cal s ft ) t $? * U < 

5 K^fflMtt^SJS^^iJ^fei?* LU 0 11^ 4#^BS 5 9- 1 5 7, 6 

3 6-S§-©S(37)~(38)M, Ulf-f • xa^D-v>-N o. 3081 1 9 
( 1 9 8 9 ^) l2^ffl|?®)Stt^Ji: UT^IffetCDt^d -«tA<Tr$5 0 

bT-^tn "J K> % #'Jx^U>**-9--< h\ *U7^ UJU^ TtfUT 7 ^ 'J 
^75 K^JItl 6 ©**£###* L<fflt\6*iSo fl-tf-Os if 

7f >fffl^^*Stt#'J7-^ffll,M0fe*fSlU o * 6fc3fe*4£»iaj©£j£ 

fb©fc«>iii**fiwiz7ktttt#+t»/»L&tx7'^ '^^xxfjn, 'j 
tfvz-tf*- \*mtmm-rzzk.tfT'Zz 0 ;r*ie>©*°'j v-i*- s o ! - n - 

#f;:a5fc©l**©tt?1f--fX©=i>K-n-JI,-efc5o O^fm h 

t5ifctf!»lt-feS, #i^»?t-fXTfff* L< 1*1 // mWTs ct 
U < li 5 ~ 1 OOrm-CfeS, 

W*«a», «iOi*l*3»©l5fr, MK1b¥MK4Ki0 4l 7-41 8^-vi^ 
iB«E#tirus*^fefflu5&ir,a>Q©*aT?^ii3S0^-rs3^^T*^5o 
w >*+©tt^«**<o . 1 ~i sta%tft5 «t^iiasH*-c#iB?ur, 

m-m ImfrTWn^) j 1 1 9^-yi3fBttA<fe5o 
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1 H 1 + T? 5 /i mJJl±©|ft : ?S: 1 OfflWTs 1 mW±©IHi& 1 0 0 
4IIU4;ti(fC§i, Clti6©»*¥«l*9Lfll»»ttatfTorfe «fcl\ Us 91 

iff*fvt^ if-li. US-453325 6 — 4-7 2 6 4^ 

KffiMfflfcHMBtflBttaftTl^j!^ mB5©^#t LTli, =T - y > * ^ V ± 4 V 
-(A.P.V GAULIN INC. ) s Y^n?^^^'- (MIC 
ROFLUIDEX INC.), T )\,=r 4 T 4 if - U*S#*t* 4 s ^ T 2/ > ) 

ttz, iS^lCfto-CUS- 5 7 2 0 5 5 1 #[ilB«E* *ir H 5 «t ? ft. MmK 

tJclC#lcW>*T"feSo H©je»E2/-iv h«E4fflUfclLft*l«©Wfc LT, De 
BEE 2 0 0 0 (BEE INTERNATIONAL LTD.) 6 tl 

So 

lSEIHb»ttSS«T?SL<b-r*l»©ff*li5 OMP aJ5l±-ca&Dx if* L<l£6 
0 M P &Hk±> 3EiZft£ U < 1*1 8 OM P att±fife5, 

■j * s; iz -f > * * a*r * m cs**e 

Jtffls?*au K^»aac*-efe*o i©«*^**»#j©»*xsi*iL<bM, 
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«Eli«fcOJ:<«a*#Sfe«>fflaa(E3t*lx tt*ttftJR*!k igfblftitSih tt£H 
x^U>?"J =i-JK U>yiJ VttVV 

2-*5 L ^-i, 3-yajt>^'t-)i. 1, 2, 6-^*-y->s'j 

x-^^s vx^u >^«j n-ju^ y (Xlixf^l/) x-xJK hUif 

U>?'J J-Jl-f; x^;u (Xli^JU) x-7 1 ^©#fl57' )1^-)V(D&WlT 
)l*)lJL-^)im, 2 — tf □ U N — ^ — 2-KDiJh*>, 1 , 3 - v 

^^JU- 2 -4 sy^U '>y >> N -xfJlfJI,* U >t§E©fc*SSJ8, 

^UXJU**^ h\ 3 -*JU*U>S©£filfcSHb£*v v7-tzS>T;U 

□ -jk s/x* y -;u75 >^©§>Mib-artu ^mmmwt^mf &tia „ 

*fc-hiB©«*iB&±»i**a-cffluTt, «biM/ 2»ja±#a utiu. cuts 
ottjfti»±*ji*-f >^ + ic 1 o~5 oir/otttsctwsbUo 

y -JK v ( s u ) x^u>yij zi-ju^y y^JUx-^JUs 1 , 2 -^ + -y-> 
e;*-ju^<z>7JUzi-JHi^-7-i> 'j;utt»* h 'J *u-f >M^- h u 

y x*>tt*lBJStt»J**ffll\5^i:*<T-g«o JL*i6l*'f >* + l;i1 0-3 0 

Sea fcL*$Siiqa©<6H-cteffi *-*©##* Lu, 

*»WT?iS«©ft#ttfti«ii±#**fc»fcM*n4#H«*JR«lfcLrtt» 
HHB 5 8 - 1 8 5 6 7 7 ^&$B, 16 1 - 1 90537 ^&$SL «fH¥- 2-78 
2-^&#g s 15 - 1 9 7 0 7 Sm*m, 19-3 4 0 5 7 *&«SfcB*# *lfc 
<*>>J h U7V-;i/*<bfHfcx WHIB4 6 - 2 7 8 4ffi«, HW¥5- 1 9 4 
4 8 3^ft$g, *g]#fF!{l3 2 1 4 4 6 3^*i;E«S*lfc'<>>;7i-' >&<b 
£4tK t#&BS4 8 - 3 0 4 9 2*&«U 15 6-21 1 41 0 
- 8 8 1 0 6 ^&®mzmm$ tltztkfkm&it-giVas 2 9 8 5 0 3^ 

1 8 - 5 3 4 2 7^&$g N 18-23936 8^ft|g, 110-1826 
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2 1 #&$L »8 - 5 0 1 2 9 1 ^&«^liIB**tifc h 'J T5/>*fti£1fe N 
iJt-f7a^Q-v>-No. 2423 9-9fcB*S£ftfcfl;'&ft-$>a?->U'< 

MOWttRaWMWfWOSft^Mftttfflr Set £8&a>li6 
l»±»i:l,Ttt/W Kn + -/ >«, 7ila + v7i; -;UJR N v7J^ + J/7i 
y-JHH, 7iy-;usu t 7 - u >$l, 75>H, -f>y>s, *n-7>s % 7 

;U =1 + V 7 - U >flU ^□SSfciTtffc'K £JII£ft^ LTttHv^TJUSftx 
I^&^^i. il?flftWKt):yif-ff^^n-J/>-N o . 1 7 6 

4 3 0S&VII CDlftia J II, IN o. 1516 2, p] N o . 1871 6fl)6 

5 Oltffl, |No. 3 6 5 4 40 5 2 71, UNo. 3 0 7 1 0 508 7 21, 
PI N o. 15 16 2 fc5Tffl**lfc#^fc«-*-*ifefc^*W»B6 2-215 

2 7 2^«(D1 271-1 3 7 HHIBtt* tifcft^WUb^ltoeo-aftSaiffl;^ 

i*) tfg 1 1 * * n 5 i b £ « « ft ffl r * - fc *>< t* 1 5 o 

*»Wtffiffl*n«l»«*Ji: brii5=t KnSf®"*- h'J-5A % S 'J 

^x^fJK 1, 2-'<>X'(yf7 , ;'J>-3-*>6 ( tn0ii$i!i , flf6 
£*i&l*-f >* + l;:0. 02-5. OOIl%ffflt50tfifHUo 

UX'J h-^, v v ^ □ 'n + v T 7 > ^ - ^ A n h^-f K ^> ^ h iJ7 i ;-il^ 
«f*«ajfcif 6*i*o ctieii, o^ti:o. 02-5. ooii%ifflt«0A< 

25tT?0Of©pHtf4-1 1 tS84S**irU5 
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e*>» N h ^i^Dfti, 7;u*;ux/u*>^tf^if 6tiS» ttt 

*«Wci*frEUfc*iBgtt#Jfci±»jii*ii38*WI6S'Ji:Ur, ;x*>, * 
^* > * * IM*7 = * >*lBStt» 6 #i* . « ;L «7 = * > * JHBiSttftl 

7^*^^7^u>^^*>M, s;7***7)i»*3A^M, 7;u + ;uu> 

# iJtf + S/X^U^^ + ^x-T^K #U:***xy U>7^#Jl>7 U JU x - 
t^U> /JfU7f-*vX^U>BIJte^x7;^JI/, VJUtf^>flg)K^xX7 i ;i/ N tf'J* 

*s>x^u>v;nf * >BB8i^fJt, * y >if u > t 7 ju* ;u 7 5 
fU-fe'J >IISB&8x;*^jk 1/>**v7d k u >:/□ y ^ u tK u t 

-SS^IfSZ t A'T-gSo 7-b5 : -U>^7KU^*v3i5 1 U>^ + i> KffSJStt 
UtrfeSSURFYNOLS (Ai rProducts&Chemi cal s 
tt) t»* U <ffllM&tl*o Sfcs N, N-y7f^-N-7^ + ^75>t* 
5/ K©«b-5&75>**2/ h'£®nttJlMttflet&£ 3513, # MBB 5 
9 - 1 5 7, 6 3 6*©»(37)~(38)M^ Uit-^ - 7^^-i->-No. 
3 0 8 1 1 9 ( 1 9 8 9*P) K*©#iBS14*yfc UT*lf fcfcrofcttdZfctfT? 

*»fB©4 >*©OT3§*I*, Ctlbfe&ffl LTfe§ Ulittffl 1/&UTJ2 0~ 
6 0 m N/mtf#* UU 0 * SIC 2 5~4 5 m N/mtf$? $ UU 0 

*«Wtffl^6*i*-f >?©*££ 1*3 0 m P a • sttTtfff* Mfc 2 0 

m P a • sJsmzW!8T3£fca<J:0*F*Ul\©T?. «S«4»8t5l«nf, «i 

# u tf - JU7JU =1 - ju^ ir©7j<jgtt*° ij y - * >&nmm&Mt$tfimf e> 

tiS, St PL < tt, r^jgiiiife^j (ftflrffitgia^ 1999 ^) ^9^, Jft 
V r-f >^ iy h7U >*ffl<r$a;i,X (98it$j|) -*m©ii#iijfi - MM 

W3-J (v-XAv-, 1 997 *) 162~174Ml3lB«c*tlTl>So 
>#©#a#lS>£ttS!U 58 & ait LT7 5I *yiJ3->*fcWE D T A 
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^/t«r«fflLfc»w**#iJffli/fcll#ft4:, a*©*atf*ijfflnrfire&So 

E«tt*tfE«7<JI>AfcfrSiJ*#|*L BK P % NBKPlfCftW^ G 
P % PGW, RMP, TMP, CTMP, CMP, CGP»fl)||«y^^, DI 

p»0D*«^;ur*ft*6ftijs i&5i;n&i;T:t£*©&»i©ai|BK /w>y-, 

@* 1 0~2 5 0 /< m, 1 0~2 5 0 g/m4<Slll^ 

flu KMXtfyty^a- KJiftKitr»f|#»fcbrfeJ;i». # fcicAWfti;: 

l* % x'v>±)U>y-, TG*l/>y-, V7h* U >^-^©* U 

iz «k o ¥ii<btos * fT o r «fc n o 

-) t75*-h Ufcttfeitf^^^^y *7-f ^Atfcfc Off * U<ffll\&*i5o 
^bIv'J^ JiigT^S ~-7 A. *£B*^S"J>A, *»<b 

a, iiiHb^*>s ssfb^ae. &»£&$©£& &&£#k xfi/>^t^^> 
Maseru u *i±. <s««iiiaiij:o-c»6ti 
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;bt:n u h*>, *U7Ji/*i/>t*t-f K, #g t-ju* u >:fr*-tM 

#11 T-^^S'JlCOLArli, #^BS4 8 - 2 8 3 2 5f, § 5 4- 7 4 4 3 0 
^> H5 4- 1 2 4 7 2 6f, 155-22766*, 35 5 - 1 4 2 3 3 9*, 
[|6 0 - 2 3 8 5 0f > 160-2385 1*, 160-23852*, 16 0 
-23853*, H6 0 - 5 7 8 3 6f, H6 0 - 6 0 6 4 3f, |sj 6 0 — 1 1 
8 8 3 4f, |i|60-1 2 2 9 4 0^, 16 0- 1 2 2 9 4 1 f, 160-1 2 
2 9 4 2*, 16 0-2 3 5 1 34*, 1 - 1 6 1 2 3 6*©&&$E, * 

@#i^2 484430*, 12548564*, 1 3 1 48061*, 13 3 0 
9690*, (5141 1 51 24*, 14 1 24386*, 14 1 93800*, 
14273853*, 14282305*, 14 4 5 0 2 2 4 *©&(£ 13 
«otffc£o W 1 - 1 6 1 2 3 6*&*R©2 12-21 5 MfcEB*©* U T - 

»jfe»**#^*a«»*4tfi*t»* uu\ c iaasB«©fifgT-tt»»jftffltA 

^*>»ISA<as U^o c©«t34^^^>^tflit UTli, <K 'J 7 5 KjKg 75 
cuut h*g >, #gx^uw*>, #U75>>ub*> % y*y;us/ 

itf k g >hwm-c&% 0 dti&©*^^>^tfli©^#aii, -r>*s 

M©^B^»t**UT1 ~1 5fCfi%tf*?£U<, ft£3~i 01i%tfc5 
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e. © * izmssb a< » a t? & 5 0 

i: Ur^ig-T^o ^®>S'tt^JlIOl\Tli N # BIBB 6 2-1 7 3 4 6 3^, pj 6 2 

- 1 8 3 4 5 7^0^a«tEtttf&* 0 

$ng (#k >vfbx^ u tftsii5 0 ^i^ju^cMb^izo^Tii, 

#&HS5 7 - 9 0 5 3§ <*8~1 7ffl|) > 1#MHB 6 1 - 2 0 9 9 4^, PI 6 2 

- 1 3 5 8 2 6 ^©*a*tia*J!J«fe*o 

ffiKJWt LTrii^S¥ 1 - 1 6 1 2 3 6^&$B© 2 2 2 H KB** *iT L% 5 # 
*4«fflH3;ifcft<aj*3o 

**k SftiiGS'k RfrflSftk pHMEftk h»* MSU^tf^lf e>*i3 0 tfk 

3 0 

mtm®, mibwm, mmwrn, k ingr^sx* a, 

mm±. a«*^'>-5A, a»7n5")i*, ^ifyu*, □□^j^> 

s^> N -tf:*5-f k in*/\cw im K M7^t^>H, *»fb-7^*s/-^ 

©#»«**$ 6ti*o 

* v^^-fcr Jl/D -7.. tKD*M?;H*JI.D-7, #y£x 

□ 'J K>^©?X®'t±it^^, 7fb>7^vi>7?^7, 7£ y JUXT 
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motfittt LTI±, flftftk j&*«&*!k R*jft#k ibMb^tf 

5. ?KU ^-tttt^aifttofcoixTH:, #HSBg6 2 - 2 4 5 2 5 8^, 162- 
1 3 1 6 6 4 8^, B6 2 - 1 1 0 0 6 6 *©«&«!££«*(* * . 
M*<(£^ (4 0W(B) <K U 7 -fk«[?»tt« tJllZ«tn1-« 
t> JI©t>Vti]*i^2)-;U£|ft±-f azttfTrg&o #^;HE»fiSA<?g 

u#«T?*»»mr**a, «KWtRii56ffii?ai«©Rft**»©-f 
^TiifC£&&T3 3-5£ J c>&fe3§0ji©^ >^&ffli,\s*ic^#sti-5o 
*»«©* >*s?x* hE6ffl<f hERttftamiiztt 

-vM, mwi, &mmm (&mm, /a, ©ftHizmwBti-Lfe 
susr^ w & a * - > & if % x m wmm wrtg asm iz. <t 5 >t * - > 4 * t? „ 

Srtaitttt&i: Urli, M*ft. Sft/Mfg (Sto^Am&i:) % fig £©«*#, 
^11©$**, J*^#©ir+f-Y >SS**^#a©^£f!To *«W©»!8fci®*J& 

?©gift£:l*3te*©B&©fl!u HiftWfe^lf-r 
fiT¥«fc/t*->fci:, AF^A<i. : S^l«Jtg&^*H3d;SM^->^1-^r^i&o 
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[«0"J] 

) 

<-f v ha*4©tt«> 

TlB©j*»i;:ffii-r*>**iin;c. 1 y^-Ht^ 3 o~4 o-c-cin&Lfe 

#6 1 Bt^itif bfco ?fflt 1mol/l <DMMk U < li7)<^<t7D 'J "7A4fflHT 

pH % 6 . OdHtlLx ¥$7Lg 0.25/zm 05 £ □ 7 -f £ 07 -f £ 
-"CttEaaUTT^y*-* B k - 1 0 1 *mm\stz 0 
v<7j >t Bk-101 

*««(D:77****4(L : £Kfll) (BL-1) 75g/l 

(Amax : 5 8 9 n m, ^tilffi: 1 2 5 n m) 

^£10 77 v ^^*4(S : ^?Affi"J) (BS-1) 30g/l 

(Amax:462nm) 

M 109/1 

yif^^ij □-Jit; 7"*;Ux-xMDGB) 120g/l 

yj-bUXGR) 125g/l 

yx^U>^U n-JKDEG) 100g/l 

2-tf □ 'J K> ( P R D ) 35g/l 

K "Jx^y —)\sTS. >(TEA) 8g/l 

D--7 H J -)V STG(SW) 1 0g/1 



ZZX-mm Ufc77 y *»W(L:BL-1 «fc V S: BS-1 ) ©»fliStt(Eox)(*, 
&tt© 1mmol/l *»**ffll^5S(T*a*SSc % tf-f £ ij »/ * jJfjU* h U 
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-m, &&tfizisi«u >7ti xtmmfeoi* j"jn©«ijfea ics^r i.ov 

(vs SCE)W±Trfeofe 0 

1 ) Mibntt(£ox)& 1.0V(vs SCE)WT-efe5^^aiJ^^y ^^if4 (A) 
T C.I. FOOD BLACK2 . 

2) ^i^gMteto*^ h JlxtD4^f^4ei!>< 100nm HkT<Dm : MM7^ v 5%kH 
(B) t UTTIS^^Bo 

3) Kft«tt(Eox)*«1.0V(va SCE) J^TT-ife ?, 7 5 «v * (C) 
T C.I. DIRECT YELL0W120o 

fcfc, (B) ©iHbmfefc 1.0V(vs SCEmTTrffcofco 

>^#f^7i:Li:i7V> (J*) tti!|© PM-950C ©7^ <y £ >f 



BL-1 
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C C. I. DIRECT YELLOW 120 

tt±©fttt*tt/ll,T, TE*1 lzEtt©:77y*-f Bk-102~104 £ft 
^Ufco *fe> **EI;:iB«Ufc-»:a (A) CDfb^%ll|S^1-5J^mA< Bk- 
101 KttftfflSftTUStf, £©>Si«li«&3feHl,fc-r Bk-105~110 fc^tl 



(3U) 



No. 






PM-950C(Bk) 

... (##0>J> 






Bk-101 


BL-l.BS-l 


m iog/1 


Bk^l02 (ttttW) 


A,C 


mm iog/i 


Bk-103 (jtttM) 


B,C 


mm iog/L 


Bk-104 (itmm) 


B,BS-1 


mm lOgA 


Bk-105 


BL-1,BS-1 




Bk-106 C**B) 


BL-l^S-1 


IOgA 


Bk-107 C*f6H8) 


BL-1,BS*1 




Bk-108 


BL-IJBS-L 




Bk 109 (*4gg§) 


BL-2.BS-1 


10p/l 


Bk-UO 


BL-l.BS-2 


I0p/l 
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£*1&©4>*4i:7V> (**) ttlM >^yi'j h7U >£-PM-950C © 
v 5 4 >9 (Oil — V 'J y vlliiU ^©fft©* 7 - -< I* PM-950C CD 

EP^^Fi+fco ^CMIi, JIS =1- K 2223 ©«HftiB^* 48f|f-f > h-CBP^U 

fctottitirui, cti^iisuic iso/jis 12640 ©?* h®*** 
xw 1.^-^-7* httfttf ruifgj (t % S£&$iC¥44it#-t?,gli/f 4£& 



(ffflfglt) 

1 ) uttHMtticou-ctt, *- h 'J >*-l:MLi;X»*s«) 

-f >^CDHta*llBl/fclft^ , U >*-4±&^ 15°C30XRH ©SttC^U 

4 72 B5HttSU ?(D»A 4t^Xg««1 OO^Il^^tll^L, JUT©*¥ 

A : EP»J||*S^6*|T*-CEP^©an«U 

B : B*a>a.*ia>&&lli4jfit»£-*-S 

C : W«"JHtt^6l*T*T?W*©a*iJl&"3 
2) -fxd— &3*©Sftfil#ttfcoi\TI* N /^->«S®a»4ffll\T % ttTO) 
Wfiffi&fr ofco 

®*s*tti*9i*iaa©iH*a*c i so- 5 *»£©£#»£«!£ 

3fe¥*4fflHfcE»««tt- (X - R i t e 3 1 0 ) lZT«*Ufc» % 7h^i 

h U » >f/t-f7tt«*B*ttWI* (Sxlf-*-/-*- : Atlas 
Weather-O-meter C165) 4ffl US«fc*-b / >ft (8^5fJky^X) 4 1 
0 HBSWLfca, BtfHftMCf ftH£U*M4a#* (1 OOxCf/Ci) 
4#tt>fFffi4frofco ftK«tt*Rloi\r£ttlJfeA(1 , 1. 5, 20 3^I;T 

>it©*§^4B, iT0lH7 7O%*l©^6CtUfc o 
(Dff&S^'ftldoovTl^ 8 0°C7 0%R H©*fl=Tt 1 0 B «U tt*44ft#fS 
Btf^T'©;1^4, X-rite 310 l:t«g LffcfMft#***tofffii Lfc„ 
«*lzoi\T£St»jSA<1 ; 1. 5, 2©3^IITITML, *i©i»A-efe* 
nm&m#9 0%J2t±©*^4 A, 2^tf9O%*l0i^§B, ±T©;iJ£T* 
9 0%*lffi^4Ci: Lfo 
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#0. 5 p pmi;:R£«*;h,fc,-J?.y ^7rtt7BMlb, * % J >#XTtkWm& 

<DM®m&*R$i)&mm (x- r i t e 3 1 0 ) fcja^TSijfeu, &mm&^t 

UTWffiUfc, fflx ffiEE#»£l;lu K 1. 5&tf2. 0 © 3 £t?«£ U fc . 

*v^^rt©*7>*^aijeii % a p p l i c sit'/^A'x^i^ - (ff 

/kOZG-EM-01) fefflUtS^Ufco 

firti©illtT?fe 8 0%JSt±©»** A, 1 Xl±2£#8 0%*8t 

4B % ±T©;lj£T:7 0 C 4: LT, =«liT?ff iff L fc „ 

fcfc\±f3A J B, C(D^>^l3«J:S fFfiffi t * y VtfXlZfcf-f 

A :'«ftiSflE3£»l* 1 . 0x10- 2 hour-HlT 

B : fflfiMSttlil . 0x10-2~l.0x10- 1 hour" 1 

C : IBfeMfcttli 1 0 x 1 .0 - 1 h o u r - 1 Jj(±- 



WO 2004/029166 




[7JP2003/008375 



(32) 



No. 








03^& 


PM-950C(Bi) 

{mm) 


A 


B 


B 


C 


Bk-10l(*^BJ) 


A 


A 


A 


A 


Bk-l02(tt^J) 


B 


C 


B 


c ; 


Bk-I03(it«) 


B 


C 


B 


c 


Bk-104(tt»J) 


B 


A 


A 


A 


Bk-105(#$gBJft 


B 


A 


A 


A 


Bk-106(*^BJ|) 


B 


A 


A 


A 


Bk-i07<#38BJ|) 


A 


A 


A 


A 


Bk-108(*^BJ) 


A 


A 


A 


A 


Bk-lOa^lgBJ) 


A 


A 


A 


A 


Bk-11QC*« 


A 


A 


A 


A 



^2©$£ljlfrS, *%W(D4y>7 (Bk-101,Bk-105~Bk-110) fc^fflUfc^ 

i^^-cltSii:WUTiori^ui:^ t < iz*mwm<D*T: (A) 

(DibSMtk^^Z-tttzJ (Bk-101 , Bk-10 7 ~Bk-1 10) wm 

mmm 1 iz&i+z b k- 1 o 1 ©pi^Pi^roii^iciefcoTTiEM^o^ * * 

C7^v<7 4><7 Bk-2 0 1^) 

*ftW<DZr?yttjkW (L : Hj&{H) (BL-1) 75g/l 
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(Amax : 5 8 9 nm, W Ai ,/j : 1 25nm) 
*J8W©^5v *&*4 (S : Sttffi) (BS-1) 
(Amax : 462nm) 

yifl/>^ l J y 7fJI/X-7JI. (DGB) 

^JtU> (GR) 
yifl/>^U =i-JI/ ( D E G ) 
2 - tf □ U h*> (PRD) 
hUl£y-;L,T5>(TEA) 
D"-7-f / -il'STG (SW) 

2 0 2-2 0 7t±Efcn*Kt^«Ufc (ft*4M^O>M 
liBk-201 tmu-etbio ) o 

o v (v s sc e) i-mfeiiti^v o ^5N- (a) Mtt«a)«« 

fbT.^^ (W A , 1/2 ) tflOO nmfclfilbifefe 1.0V 

(v s SC E) SIT©*»*I^5» *&*4 (B) t, mUmUL (E o x) #1 . 

o v (v s sc e) JiiT-e feasant 7****4 (c) £ffli>£ 0 

£ fcs 4 >*©##* -f7t Ltl7V> (<*) ttlSO) PM- 9 5 0 Cffl77 



(£3) 







PM-95OC(Bk)(##0!l) 




Bk-201 {*$6IJJ§) 


BL-l.BS-1 


Bk-202 (tfcWJ) 


A,C 


Bk-203 {Jfc«0O 


B,C 


Bk-204 <Jfc«fll) 


B,BS-1 


Bk-205 


BL-2.BS1 


Bk-206 {*%m 


BL-l,BS-2 


Bk-207 (*^B^) 


BL-2,BS-2 ] 



!T/JP2003/008375 



3 0 g/1 

5 g/1 

1 0 g/1 

3 g/1 

1 2 0 g/1 

1 2 5 g/1 

1 0 0 g/1 

3 5 g/1 

8 g/1 

1 0 g/1 
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77 v f 5fel4o«ig^liWT©iiO-C**. 
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H H 



33^ffllfc^>^^(L:BL-1 £ <fc tf S : BS-1 )&Tf\Zit®&m (A) 
(B) (C) ^t,|-BulB©t,©T-fe5o 7^v^^^ (L : BL-2, 

S : BS-2) ©»fc«tt (Eox) tt N W»Ufe«je*»fcJ:D*i6* 1. 0 
V (v s SC E) <fc 9ftT-&£*£iffgb/c 0 £7^ BL-2<DAmax|± 
5 9 0 n m, W A , 1/2 I* 1 22nmTrfe^ BS-2©Amax[i457nm 



62 



WO 2004/029166 



[7JP2003/008375 



ZL*ie>GM>££EPS O Ntt«M >*S>in h7U >*-PM-9 5 OCffl 

^££P^£-t±fco CCl^lix JIS3-K 2 2 2 3 ©JUHftffi^* 4 8 7K-f > h 
-eEP^Lfc tlTUSo Ztlt\tW\lZ ISO/JIS 1264 

«7-ni,a («) h"?-/t-7* K3teiR«E r®^j fiillltt&EP 

(*4) 



(*4) 



No. 








0 3 ^£ 


PM-950C(Bk) 

: (##M) 


A 


B 


B 


C 


Bk-20lCfc3Bf!B) 


A 


A 


A 


A 


Bk-2020tWJ) 


A 


C 


B 


C 


Bk-203(ifc»J) 


A 


C 


B 


C 


Bk-204(lt» 


A 


B 


A. 


B 


Bk-205(*^B^) 


A 


A 


A 


A 


Bk-206(*3glJJi) 


A 


A 


A 


A 


Bk-207(^BJi) 


A 


A 


A 


A 



*4©tt*^6 N *««©* >*zmm ofc*-cH\ P±ttj^^'t*s5=t tr^. 
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mm&z&mLtimGs imj^^m (b) z&m ufc* (b k 
-1 03ts«fcifBk-i 04) -zrii, m&mzwm<Dt>^-'^>zw±% <% 

£ b[lA°^->il^fe > ^-^XA^-r Jl-£-&i£&a-&A,£X- r i t e 3 
1 0 T Ri^^SfflUTC % M (7f>^) RVY (>f XD-) 

0 3fero^#t?«jt (d r , d 6 , d B ) tmmizm^^tzc ^t>->wm®&®m 

63£j££ffc ( k 8 , k G , k B ) ZzommfrtXlsbfrmZs *»77>y^ 

yj-k&m Ltz*. ( b k - 1 01 b k - 1 0 5-107) T-ii, 

a^fiOJt ( R ) tf-T^T 1 . 0 5 WTT-fcofco ZtiKttU Bk-1 02- 
4-ettJ± (R) tff^T 1 . 2 5W±T-fe^ flIIi^a>*Ife>^>Xtf*£ 

zroMfre*^ Jt (R) am . 2JiiT"c*ft z.£W*&ty<Dti)%(Dftm.£tt 
>*tia p r 1 o 1 iz^Mtfc^^-r^, zh?frjtmm%:£mmc>®%w%?> 

( ^)5S0iJ 3 ) 

mmm 1 csits b k - 1 01 (Dmmtm&cD&ftiz&^-cTtmiDCD?^ v 

^-f>**Bk-30 1 fcliigUfco 
C77«v*>r>* Bk-301 

*»Wa>:^y*»*KL : ftfikfll) (BL-1) 75g/l 
(Amax : 5 8 9 nm, ¥fi&*§ : 1 2 5 n m ) 

*fgeJ3<Z>77'y*&*4(S : MAW) (BS-1) 30g/l 
(Amax:462nm) 

-7u*\>)\, (zoyuom* U>- 3-*>) 5g/l 
St 1 0 g/l 

* > 7 h U 7 y - )l 3 g / 1 



s;ji5 1 u>^ | j a-ju^y ^5=- ;i/x--r^ (dgb) 

7 |J -b U > ( G R ) 
vif b>^ij3-Jb (D EG) 
2 - £ □ 'J K > (PRD) 
hUx^^-A75> (TEA) 



1 2 0 g/l 

1 2 5 g/l 

1 0 0 g/l 

3 5 g/l 



8 g/l 
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(SW) 



^p:T/JP2003/008375 

1 Og/1 



:-^lfe77 7 ^^3t4(L:BL-1 x 2 £> J; S:BS-K 2 )fttffcitttjfe 
*4(A) (B) (C) tt,izmE(D&(DT:foZ 0 

£tc, 0^#f^^tLTi^V> (ft) ftS© PM-950C ©7^ y * 
•Y > £ * - h 'J y v L o 

Bk-3 o 1 tmbtiLiiT-s Tie-r >t*mmLtz a 



(g5) 



No. 






PM-95OCCBk)(##0iJ) 






Bk-201 (#3gHJ) 


BL-1.BS1 




Bk-202 (it»J) 


A,C 




Bk-203 (ititfiaj) 


B,C 




Bk-204 (J±^J) 


B,BS1 




Bk-205 amm) 


BL-2.BS-1 




Bk-206 (#3gBJ3) 


BL-13L-2.BS-1 


3/1 


Bk-207 (&mM) 


BL-l,BL-2,BS-i 


i/i 


Bk-208 OfcSgtU!) 


BL-1,BL-2,BS-1 


1/3 


Bk-209 (#£gBJ§) 


BL-l,BL-2,BS-2 


1/2 


Bk-210 


BL-l,BL-2,BS-2 


1/1 i 



zhtcDj ><7%mmm 1 tpi«i;: epson *tig-f h7ij >*-pm- 

950C <y £^ ><7 0)13- V V -J vlcHiS ^©ffe<75*7--f >*|£ PM- 

950CCZM >*&fflUT, ^U-OSif#/t^->i:^^(DA^->^m*-iiStL 
£M&EP32£-B:£o d J IS =i- K 2223 ©HE3^IB^-& 48 7}?-f > h 

T-EP^UfcfeOTfc^SftT UJ 0 cntfigiJII ISO/JIS 12640 ©-^* h 
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No. 










PM950C(Bk) 


B 


B 


B 


C 


Bk-30lCfcM) 


B 


A 


A 


A 


Bk-302(JtiiM) 


B 


0 


B: 


c 


Bk-3O3(J:b|if0!D 


B 


c 


B 


c 


Bk-304(J£$^J) 


B 


c 




G 


Bk-3O5(i£$!{0y) 


B 


A 


A 




Bk-306C*:3*Bfl) 








A 


Bk-3O7(*&0J3) 


A 


A 


A 


A 


Bk-308(*38BJ) 


A 


A 


A 


A 


Bk-310(*$BBJ§) 


A 


A 


A 


A 


Bk*31OCfcfg0Jt) 


A 


A 


A 


A 



mGom^^ib^ ^B^CD-fX? (Bk-301 , Bk-306~Bk-31 0) 

2 mmmisfzJ ><7 (Bk-3 0 6~Bk-3 1 0 ) ttft^tttfli^l;:!*] 

(HSI0>J4) 

^ss^ij 2 i^fcMts b k - 2 o 1 tm tmf&vn >?t:m bMrnftfe-emmis, 

v 0 -i Bk-40ULfc, 

> f 7 , ^o^Bk-4o 1 (Dmmzftftmmm-ctiim btz bl-i, bs-i, 

A,B,C CD^^i^t^MUT, TlS^7©77>y*-f > * £ ft!!! L „ 
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mi 



No. 


^7 3'^ 




PM-950C(B k)(#%0)) 




— 


Bk-401 (&%W) 


BL-1,BS-1 


DEG 100g/l > PRD 35g/L 


Bk-402 ammy 


A,C 


DEG 100g/l,PRD 35g/L 


Bk-403 (mm) 


B,C 


DEGlO0g/l,PRD35g/l 


Bk-404 (mm) 


B.BS-1 


DEG 100g/l,PRD 35gA 


Bk-405 (&m%) 


BL-l.BSl 


TEG 100g/l,PRD 35g/l 


Bk-406 (^fgEfi): 


BL-l.BS-1 


DEG 100g/l,DMF 35g/l 


Bk-407 i^mm 


BL-l.BS-l 


PFG 135g/l 


Bk-408 (#&flj§): 


BL-13S1 


2-*l*>7 0 Dk° l/>r 135g/l 


Bk-409 


BL-l.BS-1 


1-^57° DtW^-jV 135g/l 


Bk-410 C#lg$) 


BL-1.BS1 


l-lHWfl/VrW-* i35g/l 



TEG : fiJi^U >^ !J DMF : N,N- 3-)VfcfrlxT ^ K 

(^ftt*»150°Cm±) 
BK- 10.7- 110©$g»J«re«ffl L T t> 3#M©$£& 150 D C&T 
PFG : 7*0 £ 1/ y 7*p ^j^-^jy 



*fc, Bk-4 0 1 CI±W»jft*«E4«4«5ittffl#*iTL>SA«. 1©^^ 
U>?"J □- ( JKDEG) % 2 — fc: a U K>(PRD)fc«JE Lfc<f Bk-4 0 5~4 
1 0 t**i**ift«Lfc, 

0^ffl#t^7HW;> (fc) ttS©PM- 9 5 0C©7^ 

v * -f > * -h - h u «v u feo 

C*i6©>f>££EPSON ttS'f 5?x * K7iJ>£-PM-950C© 
^'^O^C^-hUv S/*K8*l^ ^©ffe©*J7 --f >^liPM-950 

«4EP^*-&fco - Clllli, JIS3-K2 2 2 3 ©HEa^lB^^ 4 8 7jf-f > h 
T?BJ*Ufc*ffifed*#UTl\* 0 *fc, CtlfcttBllZ ISO/JIS 1264 

M7-f (tfc) K-f >^ 5/"i V rui^j naft&g] 

£tz. *ffl*ftTT?©B*<Dt D*fcoi\ri4 % 7^ v 3cmx3cm fflJET^ 
4o**i*ft 1mii©a*»m4»jST*J:5K: Tfflj ©^siiztt 
^EP^M°*->&ftSgU 3©®«-y->r^«: 25°C90XRH ©SfeftT. 10BfS 

fisaiza*wffliEfiH-siRftw©t w*iaatwrsfiJ4©a 
A (Dvis) itin&iiijeufco 

)l^±#fiA<0. 0 1JJIT©»**A, 0. 01-0. 05©i^4B, 0. 
0 5tt±©^tCfcLfc. 
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(£8) 



No. 


»£L0m± 










PM-950CCBk) 






B 


Q 




■Rt -/in ii Y'-jfc as BEft 

UK- "*U J. VP'TC 4>j/ 








A 




DK.. qu&KLUyXW'}/ 








Q 




~K)r<-A(\^(U- &fcM\ 


D 




B 


Q 


15 


~Mr-AI\A( (+• SfcM} 
OK. 4U4VJIj©C17!J/ 


B 


B 


A 


B 


B 


TX\r-Afiti.(1k , %&RB'\ 


- -B-- 


A — 


A 


- A 


U 


r>lc-4Uo^5e mf 


B 


A 

A 


A 


A 


C 








j± 






Bk-408(^B^) 


A 


A 


A 


A 


A 


Bk'409(#28Bj) 


A 


A 


A 


A 


A 


Bk-410(£$j§BJ) 


A 


A 


A 


A 


A 



^8©,fem^e> ^fgtEtfM (Bk-401 ,Bk-405~Bk-410) 
^#^-Brfcf>^ (Bk-405~Bk-410) Wm&&&ViitfmmiZfa± Otl^lT l\ 

ifcfc. Ililiifclt&Ufc^i^ H?iidflJ:^^3m (B) &&fflUfc& (B k 
- 1 0 3fc<fctf B k- 1 0 4) TM±, m&mz.W&<D±^-rt : 7ls*ft±% <g 

£ 6IIM°£->iHi£ N X^-^XA^ -f JU^-ti»^»X - r i t e 3 1 0 
T R UTTC (v7» , M (T-tr>£) Y ( -f X □ - ) ©3 

fe©ES*»ft (Dp, D G , D g ) ^Ilia^lCiliJ^U-C^tofe^fiJfiifeJiJt^^ (k 
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RJ k QJ k B ) -c-i^ >ti&m{,tz&X'\t, mxmtmfr 

moit (R) tfttTl . 0 5 HKfeot Bk-402~4T- 
lilt (R) tf-f^T 1 . 2 5W±"C*!K HB«©afe^7>XA«*S<JSM*iT 

flu *36*i:6lNTft«t5a*ttfc E P S 0 NttSfP M^JIfflltti:*-* ^ > 
ttKl P R 1 0 1 lC^tL?ti^SUfe^^T-fe±l3$SmtIi]^CD^^A<Ee.^^o 



HffiftM HfeltSB k- 1 0 1 (DWIli:RI«0»^l:J:oTTIB»*077 y ^ 
O^Bk-501 SrHSILfc,, 
C79*4M>* Bk-501M) 

**^fl)^? (L : Jtiftffl) (BL-1) 75g/l 

(Amax : 5 8 9 nm, W Ail/i : 1 25nm) 

**9!(D77 9 (S : (BS-1) 30g/l 

(Amax : 462nm) 

ya + -b;U (2-V>VfJHWyy>-3-*» 5g/l 

£X 1 Og/1 

'O l AU7«;-A 3 g / 1 

ylf U >7 U n-JU^ 7 7^JUx-5^U (DGB) 1 20g/l 

y U -b U > ( G R ) 1 25g/l 

ylf^^/ijD-JKDEG) 100g/l 

2-CaiJK>(PRD) 35g/l 

*«ft;U*$A 4g/l 

t-7^;-ibSTG (SW) 1 Og/1 

^OD^y B k-501 (CttUT, f?9ie»c©J:5 KilfjlB<DJIM7 

7^»»'(A) Xlf (B) fc, t&UB S- 1 (C) Iffll^, 7 

0^©#fW7tLli7V> (HO ttHCDPM-9 5 0 C©77 
v ><7t> - h 'J 'V s;&ftffl Ufco 



69 
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(H9) 



! No. 




m 


PM-950C(B k)(#;f #J) 






Bk-501 (^^BJ) 


BL-l.BS-1 


2-bfPUK> 35g/I 


Bk'502 (ht$£M) 


A.C 


2-tTDUH> 35g/l 


Bk-5Q3 (tt&W 


B,C 


2-t?DL) h*V 35g/L 


Bk-504 (tbW) 


B,BS-1 


2-fcTn'J H> 35g/l 


Bk-505 (*3gB,B) 


BL-1.BS1 


N.N-'j'tfUift YFl [■* 35g/l 


Bk-506 (*|gBJl) 


BL-l.BS-1 




Bk-507 <#|g&J3) 


BL-13S1 


WtflWEHk 35gA 


Bk-508 (#&BJi) 


BL-1.BS1 


tflWW-* 35g/l 


Bk-509 (#%W) 


BL-1.BS1 


2-JH4^°Ut° WW-* 35g/l 


B*5iO 


BL-l.BS-1 


: l-*W30°nfc , W';>» 35g/L 



Bk-501 l:tt*»jS»«3!i<4iiattffl*nTt\5j!)« % 2 -trn 

U K>*MUfc£9©-f Bk-505~510 fc **t**itt« Ufco 

-f >^ffl##^-f 7t LTX7V > («0 tiiUIOPM - 9 5OC077 

£Jh.&©-0**EPS ONttSO^i' , i yh7';>£-PM-95OC0 
^7vM>*<D*-hU5i vIC^L, *0>ft!i©a-7--f>*l±PM-950 
COOftfliHT, ?U-©M^A e * ->t*^©M B ft fc® 

tftfcff^S-tifc, ZZfctt, J I S □ - K 2 2 2 3romH«SB#*4 8^ > h 
-CHJ*Ufcfc(Dt.#**lTU5o ZtlfcttHlfc ISO/JIS 1264 

0©t-* H«ft-h*ffll<TI*0fi«SH!l»il,fc. htt*± 

oust. 
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(H10) 



No. 


Btffltt 










PM*950C(Bk) 


A 


B 


B 


C 


B 


Bk-501(#28B$ 


A 


A 


A 


A 


B 




C 


C 


B 


C 


B 


Bk-503(J£»J> 


C 


C 


B 


C 


B 


Bk-504(£t^) 


c 


A 


A 


A 


B 


Bk-505(^|gBj) 


c 


A 


A 


A 


C 


Bk-5D6(^B|) 


c 


A 


A 


A 


c 


Bk-507Cfc|gBJ) 


A 


A 


A 


A 


A 


Bk-508(*^BJ) 


A 


A 


A 


A 


A 


Bk-509(^BJ) 


A 


A 


A 


A 


A 


Bk*S10(*««3) 


A 


A 


A 


A 


A 



*1 OcD^m^b, ^fcWOM >t (Bk-501 ,Bk-505~Bk-510) Zfembfz 
^ h Uft^'f >^ (Bk-507~Bk-510) Wi&frWmmiZ 

fia*#i-ct\«±iintm*si4tiRi±UT^*cfc*<to^ofco sfcs ttswflii 

MSfcSlfcttOfc*^ **fli?5y*ftt4 (B) fcMUfc* (Bk 
-503fcJ;tfBk-504) Sfeftl^iSft©* 7 - A* 7 >X tf* § < * 

*&fcVt*->iHft<Z>C (v7» > M (T-t£>*) RtfY C-fxn-) ©3 
S©Ea*«£ (D RJ D G , D B ) (k R , k G , k 

B ) ©^*fihm/Jvfii<Dtf (R) li, ^«ro77-yW>^fffllfc^t-lt 
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Bk-60l:(#3gBJ) 


BL1.BS-J 


mm iog/1 


Bk-602(l:b»J) 


A,C 


MM lOg/l 


Bk-603(lt») 


B,C 


MM lOg/l 


Bk-604(i:bWJ) 


B.BS1 


lOg/l 


Bk-605(*^BJ) 


BL-t.BS-1 


%M 50g/L 


Bk-106CfcfgB.B) 


BL1.BS-1 


50g/L* 


Bk-107(^B^) 


BL-l.BS-1 


X;i/^;i/V7i/7' lOg/1 


Bk-lQ8(#2gBJ§) 


BL-1,BS-1 




Bk-109(*I6BJ) 


BL-2.B3-1 




Bk-110(#|§BJ) 


BL'l.BS-2 


lOg/L 



*<f>*©*-MJ* S/"ICSS« U> ^©ffl!©*7--f l£ PM-950C CM 
fe#**lTH3o *fc> C#lfcttailE ISO/JIS 12640 ©^3. mfc**- K£ 

g^^t/ii^ >^©ittajttfc®*E^tt©ffFfiiiift?Tofeo fcfcN o>s;i» h 
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A 
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Bk-60l(#« 


A 


A 


A 
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Bk-6O2(j£t&0t|) 


B 


C 


B 


C 


B 




B 


C 


B 


C 


B 


Bk-6O4(Jt$fc0lJ) 


B 


A 


A 


A 


B 


Bk-605(##gBJ) 


A 


A 


A 


A 


B 


Bk-606(*^BJ) 


A 


A 


A 


A 


B 


Bk-607(*^BJ) 


A 


A 


A. 


A 


A 


Bk-608(2|C^H^) 


A 


A 


A 


A 


A 


Bk-609(^BJ) 


A 


A 


A 


A 


A 


Bk-61Q(*IBHj3) 


A 


A 


A 


A 


A 



(Bk-601, Bk-605 — Bk-610) U fc£T! I*. RtttS$^'t4i5 <kV$ts $K * 

v^mm&at^ToM^&tiimiL^-c^z&T'imm (Bk-602~Bk- 

604) fcWOTBoTHStf, tofr-Ct-lSiftW (A) <Dit,&®& 1 11%WT 
CfimT?!-^ Bk-607~610 li, *i^*<Mlifi«**irtxS^T?!|#t»* 
IU, 

gHt±©*IJfflRlfg'|* 

7k»*«f©lRJR^^^ MU© A max # 500nm 6> 700nmT!. ^(D^^fbUfe 
¥mm& 100nm J»±©Sm****ft*»W©*tt-f tt, n± t±5 ^ ^ i: . 

ft*k < l;:±S3»&tttt©3feiBk A«»ftttt1. 0 Vv s SC EJil±CDfttt-C 
J&«i*E, 2 ) »MMS#5. 0X1 0- z H r- 1 WTCDi:$, 3) 3£ 
©«ftaM»©»*tt/«iJ»flltt3!»«1 . 2WTT-fe§ht, 4)±E»»i«- 
»3 ( 1 ) T-mztiZttem-eibZ fc*, 4) (A) ©<bi§rt>£££ 1"* 4: 
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1 . feltSiftiRa^* h^KDAmaxA<500nm)b^6 700nmlCfeO, RR3fe 
A1 .OK:«M&<blyfcft»»»©lftJRa'<* K;H3fclt§^^*IA<100nm^±Trfe 

2 . TKiSflfc+l;: fetf-SRiR*^* h JKD A max # 500nm fr£> 700nm life 0 % R 

1.0 K£«HbLfcft»8»©RiR*><2 h JHZ 33 100nm W± 

T-feStfe!ft©'J>fc < fct, 1 ft* \Z®M£ fclifl-«UTft3-< >£T'fe 

oT, |^-f >$\Z<k£i[ih>l>tt < fcfc 1 ^©&*4©IHb^&a<. 1.0V (vs 
SCE ) J; 0 t JtTfft 5 i i: *#» r * »*fflttB« 1 *fcE«©-f > ^ s;* y 

'V $ 4 >£o 

3. 7jc»» +13*31*3 S JU© Amax 500nm 6> 700nm life U % ijR 
ft« 1.0 lz««<b Ufc#»»»©?RiR;*"C* K JUl ifc l*-5 ^fgfli A< 100nm Jit _t 
T-feoT, fro»<b*teA< 1.0V (vs SCE) «fc 0 fcJtT?**ft*4©'J>fc< fcfe 1 

1 i* » 2 n matt© 

4. JIS K 2223 ©HE3Sie^£ 48 > hTrEP^U EP*H©a«JE«t 
Sfi(D v1 ,)*«0. 90-1. 1 Offl^Jr&giRLT. *©S*fcttSfli6gfcO 

r^it, ^©EPiii#)& > 5ppra©*v>*»ii$«5^nrfigfe*\;>ffifeKeni 

ftffl^ra»UWIC«lft*-tt, «SJEJtt»Jft(D v1 8 )tf*7J8B?lJ£fil© 80%*:&£ife 

(k v1 S )A< 5.0X10" 2 [hour- 1 ] J2lT-C**Zfc&1*»fc-#-Stt#©«&Eafc1 
flI~*3«©^-r*lfr[ZlB«©-f i^^I'V hfflT"^ v V < >^ 0 

5. JIS u- h* 2223 ©jRQAiB-9* 48 Jff-f > KtrEP^U, 3 tl £ * ^ - * 3. 
A7-r^^-3telI«fc'9iB'J^LfeC J M, Y3fe©SSt»fi(D Ri D Q ,D B ) #0. 

9 0-1 . 1 0©fflj9f&SftU-C, ?©»&feti]XI!»&£: LTI^LT, £©EP 

m^^:. 5p P m ®*v >*%m&±^mte*v >m&Hmmzmi\T&m®izm 

&£-tt, **i**i©K»ja*(D R ,D 6l D B )*«ttSBa«ffl© 80%4:fe 3 *!?©£» 

aft ■ isfflH«iz-&<b9fiEi6ji'j*8ffl ur^tofc 3 -?(D&%m&m&%.mk 

R ,k G> k B )©S^:filt^/Jv^©ib(R)A< 1.2 ttT-cfcSdfcftttft £*-*!»*© 
$SHIS1 lI-tfMlirou-rtifrlilEtt©^ >^S/*iy hffl^v^-f >*„ 

6. 7jc»* + lz 33 l*S» JR*"i$ S;i/© Amax A< 500nm 6 700nm life 0 % R 
3feft 1 .0 CfflffifbLfc*»a»©lJRJR^^^ MHl *}(*** 16 ffitf 100nm JJ(± 
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T:tbZt£mDK TI3-iS^ (1 ) T:m$tiZ%m-C&ZZtZ®WL£TZmm(D 

-»5ft(1) A-(N = N-B m ) n -N = N-C 

fcliliil§it 0 m, n liOXIi 1 J-M±©M^T^5e 
St*©iSB]!fli iI~^6iiGDU-r*i^lz:iBmcD-f >*»;i» » * -r 

-*5* (A) 

X-Y-Z 

(i) izaur, xtt-MCQ^-Qj.-eftdftiaifeaEr. z Ht-iKQj-Q, 

T-^^^l^Sfe L < li-0-Q 3 Tr^^tiS^^^-r o Y|± % -W-(G) k -(H) n -"C* 
^tLSS^r^t-o £ZT?Wa3«fctf/*jfc|*H|± x -CO-,-S0 2 -,-PO(Q 4 )--e** 
*l*»*«r, G 1*2 flails* £ ill" 0 Q,~Q 4 li, 7km®?, 7$;i, ™ 
7)i^=.)u^ ^ju+-;us. ^cuss, ^?n7U- 

7 ^oit+yi N ^D7g-w 

*->S N 7Jb*Jb7$;l, 7U-^75;l v ^xD3t7S/g N ^D7U 
K,n I**#l**l0 *fctt 1 ^it 0 

8 . Amax 350nm e> 500nro \Zfo%%kM*£ 6 ll^ft < 1 1» 1 

9 . ftlftCD Amax 350nm fr £> 500nm Id ft § & Js[ CD 4> ft < fe 1 ?1A<— ISSC 

(1 ) ■e***iSftW"e*s^t*»ati-*iil3*«DttH^8]j|iziB*cD-f 

V x »y S ffl ^ y £ > /7 0 

10. Amax 500nm £ 700nm £ft3SJm©'J>ft < fcfc 1 fit, Amaxtf 
350nm €> 500nm III ft S Sfe ift CD 'J> ft < i: 1 lt&ftt§-f >^T-feoT, 
±Surft<Z>Sfe*4fc»fl;SteA< 1.0V (vs SCE) iHfC'S?), fro-AftSC 

d ) -essftssfewrftsitswafrsit^flDiSHftg^tiBacD-f >^ 

1 1. Amax tf.500nm fr& 700nm fcfeaftfla)Jj>ft < 4:*, 1 8^ Amaxtf 
350nm 6 500nm iZfcSSfeflflD'JJft <tt1 Itlttt§-f >*T'ftoT. 
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5.0X10" 2 [hour'] filTT?2fc!K fro-»5£ ( 1 ) *i3&*4T?fc 3 Z £ 

* ! $Wi£tzm$<Di&mm9mR&Wi 1 oni:ei<D'r >*s>*x y imzr^v* 

1 2. Mfll^tt^O^raJIC^tr^Sft^'JXK fcfc-«©*tt8SI&££-f 

§cfc^#^t-r§ii^G3iEH^ 1 m~m 1 *o^r*ifrtE«©-f > * s; x 

v KESJB 75 >v *M >* 0 

1 3. Amax *< 500nin ^6 70Pnn tfeOx 1.0 l3a«5<bLfe#»**© 

BUR*'** SJI/tfe«-«*ttfi*«100n«ei±T?fe«3tett&'J>&< tfe 2g7ktt 
^i*^li?§^fc«):tJ f /*/=li^ifcUT^SI»*©^Bl^ 1 H~$& 1 2Jg©(,\r*i 
frl3C«©-f > £ v i 9 hEfiffl75 

1 4. »^*«150"CJJt±©7k»tt#ttl*»l«:ffiffl-*-S^fc&1#ai:1-S»*©tt 

H « -1 ii~ m 13 m © LA-r n & iz ib tr© © -r v x >v r « 7 5 $ $ + 

1 5. Bt-f >^cttfflr****»fcur, »jau5o°cjji±©*tti»»ij©'j>fc< 

kt18^ 5*j£M50"CJ2tT©£«»»l©il>ft < fcfe 1 Hffflt53t4M 
fc1-*tt#©ttHS&1 JJ!~*1 +«CDUl , nfrCEIfl)'f >*5>*x<y SIBM7 
5 y £ -f > *? o 

1 6. 100 o CJ^±©7j<;I^t4^^;g^^^ >*©±fi© 20 »i%W±t 

-flSS (A) T?il3tl3{b£$&)&'f >^©±M©0 . 0 2-2 Ri%^#UTU 
£> Zfcfc1$Si:T3»#©lS§|S|S 1 il~f& 1 5 H©U if ftfrKlBftfc©-* >*^x 
v >v ^ -f >^ 0 

1 7. H*©©H|g 1 1 6il©l\-r*ifr!;:i3«©-f vx y MB&ffl-f 

1 8. ^ll:gft|ft«MM«?tt«tiStlt*t«Stt#ltl:0^ 
»4BSMl::jfci;Tictai*-t^ Stt«t«4±lzDlfe«IBfir«W >^->*x * MB 
S*StfeoI, -f >*»#W#©«H»1 6 3i©l\-f*i^CIBtt©-f 

>*5/x* MBftffl-f >*frS&3C4:Si$»fc*-3tt#©ttllSI$1 7^l3l3«c 
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